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Page 14 

12. Cost of tickets = $ .75 + 1 1.50 + $2 = $4.26. 

18. At 3 for 10^, 16 post cards cost as many times 10^ as 3 is contained 
times in 16, that is, 6 x 10^, or 50^. 

Expenses besides tickets = $2.25 + $ .40 + $ 1 + $ .60 + $ .06 = $4.20. 
14. Whole cost = $4.26 + $4.20 = $8.46. 
16. i of 1600 = 1200 ; 1200 x $1.60 = $1800. 

i of 1600 = 320 ; 320 x $.76 = $240. 

1200 + 320 = 1620 ; 1600 - 1620 = 80 ; 80 x $1 = $80. 

Receipts for fares = $ 1800 + $ 240 + $ 80 = $ 2120. 

16. Receipts for staterooms = $ 1 10 + $ 400 + $ 90 + $ 8 + $ 60 + $ 24 = $ 682. 

17. Receipts from cabin berths = 182 x $.60 = $91. 

18. Receipts of dining room = 396 x $1.26 = $496. 

19. Number of articles checked = 138 + 97 + 48 = 283. 
Receipts of check room = 283 x $.05 = $14.16. 

Page 15 

20. Nmnber of hundredweight in 29f tons = 29{ x 20 = 696 ; 695 x $.20 = $119. 
Number of hundredweight in 19^ tons = 19^ x 20=390 ; 390 x $.16=$68.60. 
Number of hundredweight in 61J tons=61J x 20=1026 ; 1026x$.12=$123. 
Number of hundredweight in 127^ tons = 127^ x 20 = 2660 ; 2660 x $.11 

= $280.50. 
Number of hundredweight in 283 tons=283x 20=6660 ; 6660 x$. 10 =$666. 
Number of hundredweight in 472 tons = 472 x 20 = 9440 ; 9440 x $.08 = 

$766.20. 
Receipts for freight = $119 4- $68.60 + $123 + $280.60 + $566 + $755.20 

= $1902.20. 
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[15, 40 



21. 



24. 
25. 
26. 
27. 



29. 
80. 



Total receipts = $2120 + $682 + $91 + $495 + $ 14.16+$ 1902.20=$6304.3o. 
Amount each man received for 1 trip = $580 -;- 290 = $2. 
Amount 135 men received for 1 trip = 135 x $2 = $270. 

Cost of supplies = f of $495 = $297. 

Cost of coal = 35 X $4.90 = $171.60. 

Cost of lubricating oil = 9 x $ .67 = $6.03. 

Cost of cotton waste = 8 x $ .09^ = $ .76. 

In 1 hour 46 men received 45 x $.30 = $13.60. 
In 9 hours 45 men received 9 x $ 13.50 = $ 121.50. 

Total cost = $270 + $297 + $171.50 + $6.03 + $.76 + $121.60 = $866.79. 

Rate per hour =143 mi. -^ 10 = 14^ mi. 

Steamer takes as many hours to make return trip as 13 mi. is contained 
times in 143 mi., or 11 hr. ; 11 hr. is 1 hr. longer than 10 hr. 



1. Number of words @ 3^: 

2. Number of words @ 2^: 

3. 86^-64^=32^. 

4. Number of words @3^: 
Number of words @ 4^: 

80^-55^=25^'. 

5. Number of words @lf-- 

6. Number of words @2f: 
Number of words @ 1 0: 

7. Number of words @ 2 ^ : 
Number of words @ 1 ^: 

8. Number of words @ 2 ^ : 
Number of words @ 1 ^ ; 

9. Number of words @2f: 
Number of words @ 1 ^: 

10. Number of words @2f: 
Number of words @ 1 ^ : 

1 1 . Number of words @ 3 ^ : 
Number of words @2^ 

12. Number of words @ 3 ^ : 
Number of words @2^: 
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=22-10=12; 12x3<?=36^; cost =50^+^6/'^= 86^. 
=22-10 = 12; 12x2/2^=24/25; cost = 30 /25+ 24/^=54/^. 

= 16-10= 5; 6x3/25=15/^; cost =40^2^+16 ^=65^. 
= 15-10= 6; 6x4/^=20/^; cost =60/^ + 20/^=80/^. 



:16-10= 6 

= 18-10= 8 
= 18-10= 8 

=22-10=12 
=22-10 = 12 

=24-10 = 14 
=24-10 = 14 

=26-10=16 
=26-10 = 16 

= 17-10= 7 
= 17-10= 7 

= 19-10= 9 
= 19-10= 9 

=20-10=10 
=20-10=10 



6xlf = 

8x2/? = 

8x1^= 

12x2/25= 

12x1/?= 

14x2/?= 

14x1/?= 

16x2/?= 

16x1/?= 

7x2/?= 

7x1/?= 

9x3/? = 
9x2/? = 

10x3j? = 
10x2/? = 



: 6/? 

:16/? 

: 8/? 

=24/? 

:12/? 

:28/? 
:14/? 

:32/? 
:16/? 

:14^ 

: 7/? 

:27/? 
:18/? 

:30/? 
:20/? 



cost= 

cost= 
cost= 

cost= 
cost= 

cost= 
cost= 

cost= 
cost= 

cost= 
cost= 

cost= 
cost= 

cost= 
cost= 



20/?+ 6/?=26/?. 
25/?+16/?=41/?. 
26/?+ 8/25=33/?. 

25^+24 /?=49/?. 
25/?+12/?=37/?. 

25/?+28/?=63j?. 
25/?+14/?=39/?. 

25j? + 32/?=57/?. 
25/? + 16/?=41/?, 

36/? + 14/? =49/?. 
25/?+ 7/?=32/?. 

40/? + 27/? =67/?. 
30/? + 18/?=48/?. 

40/? + 30/? = 70/?. 
30/? + 20/?=60/?. 
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18. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 

26. 

27. 
28. 



Number of 
Number of 

Number of 
Number of 

Number of 
Number of 

Number of 
Number of 

Number of 
Number of 



words @3^ = 
words @2^ = 

words® 3^ = 
words @2^ = 

words @3^ = 
words @2^ = 

words @ 3 ^ = 
words @ 2^ = 

words @ 3^ = 
words @ 2 ^ = 



Number 
Number 

Number 
Number 

Number 
Number 

Number 
Number 

Number 
Number 

Number 
Number 

Number 
Number 

Number 
Number 

Number 
Number 

Number 
Number 



of words® 3^ = 
of words @ 2 ^ 

of words® 3^ = 
of words® 2^ = 

of words® 3^ = 
of words® 2^ = 

of words® 4^ = 
of words® 3^ = 

of words @4^ = 
of words (i 

of words @4^= 
of words @3^ = 

of words® 5^ = 
of word8®4|^= 

of words® 5^ = 
of words® 3^= 

of words ®7f = 

of words® 7^= 

of words® 11^ 
of words® 10^ 



:23-10=13 
:23-10=l3 

:26-10=16 
:26-10=15 

:30-10=20 
=30-10=20 

:32- 10=22 
:32- 10=22 

:18-10= 8 
:18-10= 8 

25-10=16 
25-10=16 

40-10=30 
40-10=30 

60-10=60 
60-10=50 

19-10= 9 
19-10= 9 

30-10=20 
30-10=20 

22-10=12 
22-10=12 

17-10= 7 
17-10= 7 

21-10=11 
21-10=11 

17-10= 7 

19-10= 9 

= 16-10=5 

=16-10=6 



13x3^=39^; cost=40^-f-39^=79^. 
13x2^ = 26^; cost=30^ + 26^=66^. 

16x3^=45^; cost=40^+46^=86^. 
16x2^=30^; co8t=30^+30^=60^. 
20x3^=60^; cost=40^+60^=|l. 
20x2^=40^; C08t=30^+40^=70^. 

22x3^=66^; cost =40 ^+66 ^=$1.06. 
22x2j^=44^; cost=30^+44^=74^. 

8x3^ = 24^; cost=60j^+24^=74^. 
8x2^=16^; cost=30^ + 16^=46^. 

16x3^=46^; cost=60^+45^=96^. 
15x2^=30^; cost=30^+30^=60^. 

30x3^=90^; cost=60^+90^=.1^1.40. 
30x2^=60^; cost=30^+60^=90^. 

60x3^=$1.60; cost=60^+$1.50=$2. 
60x2^=^1 ; cost=30j2^4-$l=$1.30. 

9x4^=36^; cost=60^ + 36^=96^. 
9x3^=27^; cost=40j2^4-27^=67^. 

20x4j^=80j^; cost=60j^-f 80^=$1.40. 
20x3^=60^; cost=40^+60^=$l. 

12x4^=48^; cost=60^4-48^=$1.08. 
12x3^=36^; cost=40^ + 36^=76^. 

7x6^=36^ ; cost=75^+35^=$1.10. 
7x4^=28j^; cost=60^+28^=88^. 

11x6^ = 66^; cost=76j^ + 66^=$1.30. 
Ilx3^=33j^; co8t=60^ + 33^=83^. 

7x7j^=49^; cost=$l4-49^ =$1.49. 
9x7^=63jz^; cost=$H-63^ =$1.63. 

6x11^=66^; cost=$1.264-56^=$1.80. 
6x10^=60^; cost=|ll.06+60^=$1.66. 
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29. 16 words in message ; by table, day rate New York to Chicago is 40 — 3. 
Numberof words®3^ = 16-10 = 5; 6x3^ = 15^; cost =40^ + 16^=66^. 

80. By table, night rate New York to Chicago is 30— 2. 

Number of words ®2^ = 16 — 10 = 5; 5x2^ = 10^; cost=30^+ 10^=40^. 

81. Number of minutes @ 6^ = 7-3 = 4; 4x5^ = 20^; 25j^ + 20^ = 45^. 



6 KEY TO PROGRESSIVE ARITHMETICS [41,89,90 

82. From 7 :55 p.m. to 8 ; 03 p.m. is 8 min. 

Numberof minute8@16^ = 8-3 = 5; 6x 16^ = 75^; 60^ + 75^ = 11.26. 

88. Numberof niinutes@26^ = 8-3 = 5; 6x26^=^1.25; $1+$1.26=$2.26. 

84. Number of minutes @ 6^ = 10 - 3= 7 ; 7 x 5^ = 35^ ; 20^ + 35^ = 55^. 

85. Number of minutes @ 10^ = 11 - 3 = 8 ; 8 x 10^ = 80^ ; 400 + 80^ = $ 1.20. 

86. Number of minutes @ 10^ = 12 - 3 = 9 ; 9 x 10^ = 90^ ; 60^ + 90^ = $ 1.40. 

87. Number of minutes @ 16^ = 6 - 3 = 3 ; 3 x 15^ = 46^ ; 60^ + 46^ = $1.06. 

88. Number of minutes® 26^ = 8 -3 = 6; 6 x 26^=.$ 1.26 ; $1+$1.26=$2.26. 

89. Number of minutes @40^=6-3 = 2;2x40^ = 80^jfl.50 + 80^=^2.30. 

Page 89 

11. I of the distance = 171 mi. ; 

J of the distance = J of 171 mi. = 57 mi. ; 
f of the distance = 5 x 67 mi. = 285 mi. 

12. i of his earnings = $816 ; 

I of his earnings = J of $816 = $204 ; 
I of his earnings = 6 x $204 = $ 1020. 

18. A o^ live weight = 742 lb. ; 

^ of live weight = f of 742 lb. = 106 lb. ; 
ii of live weight = 10 x 106 lb. = 1060 lb. 

14. f of the hawk's rate per hour = 90 mi. ; 

i of the hawk's rate per hour = J of 90 mi. = 30 mi. ; 
f of the hawk's rate per hour = 6 x 30 mi. = 150 mi. 

15. } of the number of 8-page papers = 36,000 ; 

I of the number of 8-page papers = J^ of 36,000 = 12,000 ; 
I of the number of 8-page papers = 8 x 12,000 = 96,000. ' 

16. ^g of the weight of the bell at Moscow = 30,000 lb. ; 

^ of the weight of the bell at Moscow = i of 30,000 lb. = 6000 lb. ; 
a of the weight of the bell at Moscow = 26 x 6000 lb. = 156,000 lb. 

Page 90 

1. Cubical contents of the first trunk = (36 x 20i x 23) cu. in. = 16,974 cu. in. ; 
Cubical contents of the other trunk = (34 x 21 x 24) cu. in. =17,136 cu. In. ; 

17,136 cu. in. - 16,974 cu. in. = 162 cu. in. 

2. The first trunk weighs 63 lb. — 56 lb. , or 7 lb. more than the second. 
63 lb. -T- 56 lb. = IJ ; then the first trunk weighs IJ times the second. 
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8. 2 suits cost 2 x ^10.76 = $21.60 ; 3 shirtwaists cost 3 x 12.25 = $6.75. 
Cost at this store = $21.50 + $6.50 + $6.75 + $35 = $69.75. 
She pays 4 x $20 = $80, and receives in change $80 — $69.75 = $10.25. 

4. At 2 for 5^, 12 wash cloths cost as many times 6^ as 2 is contained times 
in 12, that is, 6 x 5^, or 30^ ; $3.30 - $.30 = $3, the cost of the towels ; then 
the price of each towel = $3 -j- 12 = $.25. 

6. Shoes cost 2x$3.50 = $7; cost of shoes and ties = $7 + $2.50 = $9.50. 

6. At 3 pairs for $1, 12 pairs of stockings cost as many times $1 as 3 is con- 
tained times in 12, that is, 4 x $1, or $4 ; 12 handkerchiefs cost 12 x 12J^ = 
$1.50 ; two stocks cost 2 x 49^ = 98^ ; 2 belts cost 2 x 35^ = 70 f ; 6f yd. of 
ribbon cost 6f x 16;^ = $1.08 ; the total cost at Hill's = $1.25 + $4 + $ 1.60 + 
$.98 + $.70 4- $1.08 = $9.51. 

7. The amount of additional purchases = $6+$ 2. 50 + $ 5. 19 + $ 12 + $3 + 
$.65 + $18 + $6 + $30.67 = $84.01. 

8. The total cost = $69.75 + $3.3Q + $9.50 + $9.51 + $84.01 + $6.75 + 
$2.49 = $185.31^ 

Page 91 

9. Since 2 lb. dates and 2 qt. peanuts make 2| lb. stuffed dates, 10 lb. stuffed 
dates require as many times 2 lb. dates and 2 qt. peanuts as 2^ is contained times 
in 10, that is, 4 times 2 lb. dates and 2 qt. peanuts, or 8 lb. dates and 8 qt. peanuts. 

8 lb. dates cost 8 x 15^ = $ 1.20 ; 8 qt. or 1 pk., peanuts cost 72^ ; 
Elsa's contribution cost her $1.20 + $.72 + $.05 = $1.97. 

10. 4 eggs = ^, or J, doz. eggs ; J doz. eggs cost J x 24j^ = 8^. 
2 lb. sugar cost 2 x 8^ = 16^ ; 3 lb. walnuts cost 3 x 18^ = 54^ 

The cost of the cream walnuts = 8^ + 16/^ + 54^ + 5^ = 83^. 

11. Ferns for 12 baskets cost 12 x 10^ = $1.20 ; $1.20 + 36^ = $1.56, the 
total cost. 

The cost of each filled basket = $1.56 ^ 12 = $.13. 

12. IJyd. of toweling cost IJ x 40j^ = 50 ^; 3 yd. of ribbon cost 3 x 10^ =30^. 
Each bag cost 50^ + 30 J^ = 80 j^ ; the cost of all the bags =5 x 80^ = $4. 

18. The stuffed dates sold for 10 x 40^ = $4; the cream walnuts for 5 x 
45^ = $2.25 ; the fern baskets for 12 x 20^ = $2.40, and the laundry bags for 
5 X $1.25 = $6.25. Therefore, the total receipts = $4 + $2.25 + $2.40 + 
$6.25 + $7.65 + $9.35 + $37.15 = $69.05. 

Page 95 

28. 70.6 + 45.09 + 600.16 + 616 + .616 + .005 = 1332.471. 
24. 466 + 400.056 + 9000.95 + 86.086 = 9943.092. 
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88. The area of the roof = (40 x 20) sq. ft. = 800 sq. ft. 
The weight of the roof =r 800 x 9.25 lb. = 7400 lb. 

34. Since 1 lb. of coal produces as much heat as 7.5 cu. ft. of gas, 1 ton, or 
2000 lb., of coal gives as much heat as 2000 x 7.5 cu. ft., or 15,000 cu. ft. of gas. 

85. The tank will hold (8 x 4 x 3) cu. ft., or 96 cu. ft. of water. 
96 cu. ft. of water weigh 96 x 62.5 lb. = 6000 lb. 

Page 103 

88. The average clip = 330 lb. -^ 88 = 3.75 lb. 

89. Since 35 A. produced 259 T., 1 A. produced (259 h- 35) T. = 7.4 T. 
Since 259 T. sold for $4014.50, the value per ton = $4014.50 h- 259 = 

$15.50 ; the value per acre = $4014.50 -r- 35 = $ 114.70. 

40. Since each person worked 6x8 hr., or 48 hr. per week, 2400 persons 
worked 2400 x 48 hr., or 115,200 hr. per week. 

Therefore, the average wage per hour = $20,160 -=- 115,200 = 17.5^. 

41. In 1 day 30 cows produced (18,800 ■- 30) lb. = 626MQ'i lb.; 
In 1 day 1 cow produced (626.666} -r- 30) lb. = 20.888f lb. 

42. In 1 day 30 cows produced (656 -f- 30) lb. =*21.8| lb. ; 
In 1 day 1 cow produced (21.8| -r- 30)lb. = .72| lb. 

The value of .72f lb. of butter fat = .72| x 27^ = 19.68^. 



Page 108 

2. $65-4- $1.25 = $65 -r- $| = 65 x f = 52, the number of articles. 
4- $2.50 = $85 -f- $ I = 85 X f = 34, the number of articles, 
-i- $3.50 = $28 -4- $ I = 28 X f = 8, the number of articles. 
4- $.37J = $27 ^ $f = 27 X I = 72, the number of articles. 
4- $.66 J = $98 -4- $1 = 98 X f = 147, the number of articles. 
$1.16f = $455 -^ $1 = 455 X f = 390, the number of articles. 
4- $ I = 540 X i = 240, the number of articles. 
4- $ J = 160 X f = 120, the number of articles. 



8. $85 

4. $28 

5. $27 

6. $98 

7. $455- 

8. $540 -4- $2.25 =$540 

9. $160-^$1.33J = 
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1. 8:37 A.M. = 60 min. — 37 min., or 23 min. before 9 a.m.; the time from 
23 min. before 9 a.m. to 26 min. after 9 a.m. = 26 min. -f 23 min. = 49 min. 

The entire journey takes 16 min. + 49 min. -f- 36 min. = 99 min.,or 1 hr. 
39nuu. 
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2. 2 stocks cost 2 x 37J^ = 76^ ; 6 collars cost 6 x 12|^ = 76^ ; 1 piece of 
ruching cost f x 24f = 9^, and 6 pieces cost 6x9^ = 64^. 

Eva paid at the neckwear counter 76^ + 76^ + 64^ = $2.04. 
She received in change $10 - $2.04 = $7.96. 

8. The silk is worth 4J x 72^ = $3.61 ; $3.61 - $3.16 = $.36, the amount 
saved. 

4. 2 boxes of blocks cost 2 x 35^ = 70^. 

The cost in the toy department = 85j^ + 70^ + $1.26 + 26^ = $3.05. 

6. Shakespeare's Works cost 16 xS5^ = $6.60. 

The cost in the book department = 42^+96^+95^+$1.504-$6.60 = $9.42. 

6. 4}yd.ribbonco8t4}x36j^ = $1.71 ; lOyd.baby ribbon cost 10 x 1J^ = 16^. 
The cost at the ribbon counter = $1.71 + 16^ = $1.86. 

7. IJ lb. nuts cost IJ x 20^ = 30^ ; 2 lb. raisins cost 2 x 26j^ = 50^ ; 3 qt. 
cranberries cost 3 x 9^ = 27^ ; an 8-lb. turkey cost 8 x 21J^ = $1.72. 

The cost in the grocery and meat department = 30^ + 60^ + 27^ + 
$1.72 = $2.79. 

8. Following is the bill, with data to be supplied : 



(Pl^ce) , Jan. 1, .<;Year>_. 



Mrs. R. B. Crane, 










(Address) 




Bought of 


(Name of stored ( A ddress^ 




Idoll 




- 


85 






2 boxes blocks 


36^ 




70 






1 doll carriage 




1 


26 






1 toy motor car 






26 






1 "Alice in Wonderland" 






42 






1 " Little Women " 






96 






1 '* Little Men" 






96 






1 Bible 




1 


60 






1 set Shakespeare, 16 vol. 


35/? 


5 


60 






4f yd. ribbon 


36^ 


1 


71 






10 yd. baby ribbon 


li^ 




16 






1} lb. nuts 


20^ 




30 






2 lb. raisins 


26^ 




50 






3 qt. cranberries 


9^ 




27 






Turkey, 8 lb. 


21i^ 


1 


72 


17 


12 
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12. 6 chairs cost 6 x $2.76 = $16.50 ; 3 pairs of curtains cost 3 x $1.75 = 
$5.25. 

The cost of furnishings for the dining room = $18.60 + $16 + $16.60 + 
$6.85 + $12.26 H- $5.25 = $76.45. 

18. 20 yd. of matting cost 20 x 25^ = $6 ; 2 pairs of window cuitains cost 

2 X $.96= $1.90 ; 2 chairs cost 2 x $1.65 = $3.30. 

The cost of furnishings for the best bedroom = $18 + $2.75 + $10.45 + 
14 _j. ^5 + ^1.90 + $3.30 = $45.40. 

14. 17J yd. of matting cost 17} x 20^ = $3.50 ; 8 pictures cost 8 x 75^ = $6 ; 

3 nursery posters cost 3 x 60^ = $1.80. 

The cost of furnishings for the nursery = $3.50 + $12 + $1.85 + $3 + 
$10 + $3.45 + $1.75 + $6 + $1.80 = $43.36. 
16. 3 porch chairs cost 3 x $ 1.50 = S4.50. 

The cost of furnishings for the veranda = $4.60 4- $2.70 + $9 + $10.76 = 
$26.95. 

16. The total cost = $113.25 + $208 + $ 121.65 + $ 76.45 + $45.40 +$43.35 + 
$26.95 + $49.85 + $56.75 + $15 + $ 19.35 + $25 = $800. 

Page 124 

17. Since the width of 4 furrows is 4 x 9 in. = 36 in., or 3 ft., the distance 
traveled by a plow in overturning 1 acre, or 43,660 sq. ft., of land is (43,660 -r- 
3) ft., or 14,520 ft. ; 14,520 ft. ^ 6280 ft. = 2f, the number of miles. 

18. 4 acres = 4 x 43,560 sq. ft. = 174,240 sq. ft. ; since the furrow is 12 in., 
or 1 ft., wide a man in plowing 4 acres must walk (174,240 -r- 1) ft., or 174,240 
ft. ; 174,240 ft. ^ 5280 ft. = 33, the number of mUes. 

19. Since 16 in. -;- 8 in. = 2, and 10 in. ^ 6 in. = 2, one large sheet contained 
2 rows of small sheets, 2 in a row, that is, 2 x 2, or 4, small sheets ; 5000 x 4 
sheets = 20,000 sheets ; 20,000 sheets -r- 100 sheets = 200, the number of tablets. 
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8. The area of each triangular part = i of (9 x 7) sq. ft. = 31 J sq. ft. ; 
The area of the roof = 5 x 31J sq, ft. = 167i sq. ft. 

9. The area of each end = i of (12x8) sq. ft. = 48 sq. ft. ; 48 sq. ft. ^ 9 
sq. ft. = 6J, the number of square yards. 

The area of each side = (20 x 10) sq. ft. = 200 sq. ft. ; 200 sq. ft. -^ 9 sq. 
ft. = 22f , the number of square yards. 

The area of the whole tent = (2 x 6J) sq. yd. + (2 x 22}) sq. yd. = 55 J 
sq. yd. 

10. The area of the floor = (20 x 12) sq. ft. = 240 sq. ft. 
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18. The total time = 25 sec. + 54 sec. + 28 sec. + 17 sec. = 124 sec., or 2 min. 
4 sec. 

14. The length of chemical hose = 250 ft. + 260 ft. = 500 ft. 

The length of steamer hose = (5 x 150) ft. -f 500 ft. = 1250 ft. 

15. 1 hr. 40 min. = 100 min. ; the first steamer pumped 100 x 900 gal. = 
90,000 gal. 

1 hr. 19 min. = 79 min. ; the second steamer pumped 79 x 500 gal. = 
39,500 gal. 

IJ hr. =90 min. ; the third steamer pumped 90 x 750 gal. = 67,500 gal. 

The amount pumped = 90,000 gal. + 39,500 gal. + 67,500 gal. = 197,000 
gal. 

16. The number of 1000 gal. is 197 ; 197 x $ .10 = $ 19.70, the value. 

17. 1 ton = 2000 lb.; 1200 lb. = J^J T. = | T. ; |x$18 = $10i, or $10.80, 
the expense for fuel. 

18. The cost per year = 365 x 8 ^ = $ 29.20. 

19. 9600 lb. -T- 2000 lb. = 4.8, the number of tons. 
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2. ! = 5^3^5xi^^ 10 ll = I^? = Ix? = u. 

J 8 • 4 8 3 6* li 4 2 4 3 * 

8 !-?^2_6 5_o, n ?i_6 . 10_6^_3 _3 
' i~7 • 5~7''2" ^- 3J~2 • ¥-2^10""4' 

4 i-I^l-7^12_ii |o ?|_16^20_16^£__9 
* A"8 • 12~8 7 " *• 6f-4 • 3 ""4 20^16' 



6. 


i _6^15_5^16_8 
iS 6 ■ 16 6 15 9 


18. 


5i_26 . 39_26^ 7 _ 14 
5^ 5 7 5 39 15* 


6. 


1— l=!«f='«- 


14. 


4J _39 .39 39 2 _1 
19i 8 ■ 2 8 39 4* 


7. 


l'h"H'h 


15. 


8J 25 . 100 25 3 1 
33J 3 • 3 ~3 lOO"? 


8. 


5=»*f-M-"- 


16. 


6J 25 . 75 25 2 1 
37^- 4 2 " 4 75'"6 


9. 


hh'-'M'^>- 


17. 


62| 125 . 200 _ 125 3 _15 
66| 2 * 3 2 200 16' 



6}-} ^3 ^8 ^^ ' 12 8 12 47 -^ 
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i of J 10 "^ 2 5 10 1 4 ^ 

21. iofA = Ix(o^|^) = IxfxA=i. 
8 4f 8 V 8/ 8 1 35 

^•144~9'1" 12 ' 3 12 2 8' 12 8" ""8 12~32 
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8 i=:§^5 = §x5 = -. 18 ?t = ??-?5 = ?5x ^ =-. 

* f 8 ■ 6 8 5 20* ' SJ 3 ■ 3 3 25 6* 

Q t-4^8_4 9_9 -. ?f-15^M-i§v^-? 

PS'Q'S 8"10* 6i 4*8~4 4.3'"3" 

in J--5^1^-§vl?-? IS -?l-§i^^-?^v±-A 

"• H-8 ■ l3"8 15"3' 12J~ 5 • 4 ~ 5 61 " 16* 

11 ?4-5^«,.-5y±-I i« ^^Z5^125_76^ 4 _3 

"• 26-2 ■ ^^-2''25"10' 31^-8 * 4 " 8 125" 10* 

IS ?i-.?5^7R-26^J__J_ „ ?Z1-.I?^200_75^ JL_9 
^*- 75" 4 • ^^" 4 75-12* ^' 66i" 2 • 3 - 2 200-16* 

18. The part of an acre that will yield 12^ bu. = 

12i_/25 . 75\_/25^ 4\_2. 

62 20 80 20 S 1 

19. The part of the cream that was butter fat = jr^ = — -^ — = -— x — = -. 

zuj o o o oO 4 

20. The part that the cost was of the selling price = 

87i ^ 175 . 876 ^176 4 ^2 
218| 2 ' 4 2 875 6' • 

21. The part that the length of the forefinger is of the whole height = 

150-3 • 3 "^ 150-18* 

22. The fractional part of the park that the lake occupies = 

108^^ ^1627 . 5^1 
326| 15 ' 1627 3* 
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1- A-^l = li; thatis, ^islitimes}. 

8. ;i H- J = 1 J ; that is, {J is 1 J times f . 

4. iJ^f = ii; thatis,iJi8Hoff. 

6. 24 -f. 6J = 3f ; that is, 24 is ^ times 6|. 

6. 88 -f- 6{ = 16f ; that is, 88 is 16f times 5f. 

7. 8J -^ 66 = J ; that is, 8 J is J of 66. 

8. 6iH-74 = TJjf; thatis, ejis^jof 74. 

9. 87i H- 8J = lOJ ; that is, 87i is lOJ times 8J. 

10. 16|-T-94i = J; thatis, 16|iB Jof 94i. 

11. 46f H- 6A = 7^r ; that is, 46} is 7^ times 6j^. 

12. 91 J -4- 22| = 4 ; that is, 91J is 4 times 22J. 

1*- i -^ H = A ; *^*^ is, f is ^ of ji ; since |i bbl. of flour makes 231 loaves, 
} bbl. will make ^ of 231 loaves, or 168 loaves. 

14. 7i -^ 22i = i ; that is, 7^ is J of 22 J ; since ^22} can buy 18 bbl. of cab- 
bages, $7^ can buy ^ of 18 bbl., or 6 bbl. 
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16. 3} -^ J = y ; that is, 3} is ^ times f ; since she receives $| for picking 
40 qt. of strawberries, to earn $3} she must pick ^ x 40 qt., or 250 qt. 

16. 86J -?- 6J = ^^ ; that is, 86J is ^^ times 6J ; since 6} T. of hay were 
raised on 4 A., 86 J T. were raised on ^ x 4 A., or 51} A. 

17. 7{ -r- 26i = ^ ; that is, 7} is ^ of 26J ; since an automobile runs 8 mL 
while a train runs 26 J mi., the distance traveled by the automobile while the 
train goes 7} mi. is ^ of 8 mi., or 2f mi. 

18. IJ -?- 13i = ^ ; that is, IJ is ^ of 13 J ; since $13J pays for transporting 
90 cans of milk, $ 1^ pays for transporting ^ of 90 cans, or 8 cans. 

19. 28| -f- 4i = 5j^ ; that is, 28 J is ^ times 4^ ; since 4i A. of land require 
J bu. of seed, 28f A. require ^ x 3| bu., or 24 bu. 

20. 427i-f-31} = ^3^; that is, 427} is \^ times 31} ; since 31} bbl. of apples 
were the yield of 10 trees, 427} bbl. were the yield of ^^ x 10 trees, or 136 trees. 

2. As many tons of ore can be mined for $61} as ^}, the cost of mining 
one ton, is contained times in $61} ; that is, $61} -r- $f, or 102} T. 
The cost of crushing 102} T. of ore is 102} x $^, or $92 J. 
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8. 60 ^ 7 = y ; that is, 60 is 4j>^ times 7 ; since the train averages 6J mi. every 
7 min., in I hr., or 60 min., it will go ^ x 6*J mi., or 62 J mi. 

49 -7- 6J = 8 ; that is, 49 is 8 times 6^ ; since the train averages 6J mi. 
every 7 min., it will go 49 mi. in 8 x 7 min., or 66 min. 

4. Since 3i bbl. of oil are equivalent to 1 T. of coal, 910,938 bbl. are equiva- 
lent to as many tons as 3} is contained times in 910,938 ; that is, 910,938 -s- 3 J 
= 260,268, the number of tons. 

5. 16 X }^ = 12^, her earnings per day on old plants. 

7J X 1^ = 6f ^, her earnings per day on young plants. 

Therefore she earns more on old than on young plants by 12^— 6|^=6|^. 
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6. 6^ X $i = $3J, the cost of the cloth for Elsie's dress. 

Hi X $f = $6|, the cost of the cloth for her mother's dress. 
Then the cloth for Elsie's dress cost $6} — $3^, or $3^ less than the 
cloth for her mother's. 

7. At $i per dozen, 90, or 7i doz. cocoanuts cost 7i x J|i = $3}; at |^ 
apiece, 90 cocoanuts sold forOO x9^ = $H'y then the gain = $4J — $3f = $}. 

8. 3J doz. bananas sold for 3 J x $ 5%, or $ J ; 6J doz. sold for 6^ x $ i, or ^ 1 J ; 
all the bananas sold f or | i + $ 1}, or $ If ; then, the gain = $ If - ^ IJ = ^ i. 

9. 66 is ^^, or }, of 224 ; since 224 lb. of salt cost $ If, 66 lb. cost } of $1 1, 
or$f 

10- 1 1 -^ A = 14 ; that is, IJ is 14 times ^ ; since 16 lb. of salt cost ^^, the 
amount that can be bought for $1J is 14 x 16 lb., or 224 lb. 

11. $43,333J -4- $66,000 = J ; that is, $43,333J is f of $65,000. 

12. Mr. Thayer sold Mr. Hall f of } of a section ; since Mr. Hall gave § of his 
part to his son, he gave him | of f of f of a section, or ^ of a section. t% of a 
section is j\ of 640 A., or 120 A. 

18. At 2640 ties per mile, 9^ x 2640 ties, or 24,266 ties, were used. 

At $1 each, 24,256 ties cost 24,266 x $i, or $19,404. 
14. Since 67J bu. of seed are required for 24^ A., as many bushels are re- 
quired for 1 A. as 24 J is contained times in 67^, that is, 67 J -4- 24 J, or 2 J, the 
number of bushels in South Carolina. 

Since in Japan f A. requires f bu. of seed, J A. requires i of | bu., or 
^ bu., and J, or 1 A., requires 3 x j\ bu., or IJ bu. 

South Carolina uses 2 J bu. — IJ bu., or 1^^ bu., more per acre. 
16. The cubical contents of the elevator = (7^ x 7^ x 80) cu. ft. = ^i^ cu. ft. 
Since each bushel of grain occupied IJ cu. ft. of space, the elevator held as many 
bushels as IJ is contained times in J-^^ ; that is, i4|4^ -^ 1 J, or 3249 bu. 
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16. The area of the fence = (45 x 1}) sq. yd. = ^p sq. yd. ; since 18} lb. of 
paint for the first coat covered ^p gq. yd.^ i ib. covered as many square yards 
as 18| is contained times in ^^ ; that is, s p -j- 18|, or 4J sq. yd. 

Since 13^ lb. of paint for the second coat covered 8}^ sq. yd., 1 lb. cov- 
ered as many square yards as 13^ is contained times in ^p ; that is, ^p -i- 13}, 
or 6J sq. yd. 
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80. The length of the Southern Ry. = 8667.5 mi. - 1468.82 mi. = 7198.68 mi. 
The length of the Southern Ry. and the B. & O. combined = 8667.5 mi. 
+ 2973.53 mi. =11,641.03 mi., and the length of the B. & O. =11,641.03 mi. 
- 7198.68 mi. = 4442.35 mi. 
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1. $2377.35 -!- 4.5 = $528 30, the income per acre. 

2. 5738.35 lb. h- 2.15 lb. = 2669, the number of quarts. 
8. $6983.06 -T- 21.7 = J5321.80, the cost per mile. 

4. 175.5 bbl. X 25 = 4387.5 bbl. ; 4387.5 x 70^ = $3071.25, the cost. 
6. $3.51 -r- 6.75 = $.52, the cost per mile. 

6. 207.35 gal. -f- 3.77 gal. = 55, the number of acres. 

7. 196,880 cu. ft. ^ .92 = 214,000 cu. ft. 

8. The cost of living in 1860, for 5 persons = 5 x $115,191 = $675,955; 
The cost of living in 1904, for 5 persons = 5 x $97,192 = $485.96 ; 
Hence, it cost $575,955 - $485.96, or $89,995, less in 1904 than in 1860. 

9. The distance from Albion to Carthage = 89.885 mi. + 101.215 mi. = 
191.1 mi.; 

At $.13 per mile the cost of the coal = 191.1 x $.13 = $24,843. 
10. The total length of track = 128.18 mi. + 24.28 mi. = 152.46 mi. ; 
$334,421.01 -r- 152.46 = $2193.50, the operating expenses per mile. 
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1. 1 + 750 + 2700 = 3451, the number of bees. 

2. 140 X $4.95 = $693, the amount he invested in bees. 

8. 18,000 honey boxes cost 18x$3 = $54;280 supers cost 280 x 25 ^ = $ 70 ; 
780 shipping cases cost 780 x 16 ^ = $124.80 ; 100 lb. comb foundation cost 100 
X 52^ =$52. Then the cost of these supplies = $54 + $70 + $124.80 + $52 
= $300.80. 

4. The cost of labor for 1 mo. = $10 + $10 + $30 + $50 = $100 ; 
The cost of labor for 5 mo. = 5 x $100 = $500. 
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6. The amount of clover honey = f of 16,620 lb., or 9700 lb. 
The amount of buckwheat honey = 16,520 lb. - 9700 lb. = 6820 lb. 

6. At 12J f per pound the clover honey sold for 9700 y.\^\f=i 11212.60. 
At lOi^ per pound the buckwheat honey sold for 5820 x lOJ/^ = ^611.10. 
^ 1212.60 + ^611.10 = $1823.60, the total amount received. 

7. 125,000,000 X 9^ = $11,250,000, the total value of honey. 
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8. Seed peas cost 2 x 12J^ = 25^ ; tomato seed cost 2 x 6^ = 10^ ; seed 
for lima beans cost IJ x 10 ^ = 16 ^ ; seed for string beans cost 2 x 16 ^ = 30 ^ ; 
lettuce seed cost 3 x 6^ = 16^ ; seed sweet corn cost 2^ x 12 ^ = 30^. Then, 
the total cost of seed = 10^ -f 26^ + 10^ + 16^ + 30^ -j- 15^ + 30^ = % 1.35. 

9. 24 X 5 ^ = $ 1.20, the proceeds from beets. 

10. 6i X 40^ = $ 2.20, the proceeds from peas. 

11. ej bu. = 6} X 4 pk., or 27 pk. ; 27 x 20^ = $6.40, the proceeds from 
tomatoes. 

12. li bu. = 6 pk. = 48 qt. ; 48 x 8 ^ = $ 3.84, the proceeds from lima beans. 
18. 43 X 11 ^ = $4.73, the proceeds from currants. 

14. 21 X 12 ^ = $ 2.52, the proceeds from gooseberries. 
16. \ of 160 heads = 80 heads ; 80 x 6 ^ = $4, the sum received for \ of the 
crop. 

I of 160 heads = 60 heads ; 60 x 6^ = $3.60, the sum received for f of 
the crop. 

80 heads + 60 heads = 140 heads ; 160 heads - 140 heads = 20 heaxis, the 
rest. At 2 heads for 16 j?, 20 heads sold for as many times 16 ^ as 2 is contained 
times in 20, or 10 ; that is, they sold for 10 x 16^ = $ 1.50. 

$4 + $3.60 + $1.60 = $9.10, the sum received for lettuce. 

16. 2 bu. 1 pk. = 9 pk. = 72 qt. ; i of 72 qt. = 24 qt., the first lot ; 24 x 16 J^ 
= $3.60, the amount the first lot brought ; 72 qt. — 24 qt. = 48 qt., the second 
lot; 48 X 10^ = $4.80, the amount the second Jot brought. 

Then, the amount received for string beans = $3.60 + $4.80 = $8.40. 
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17. 132, or 11 doz., ears brought 11 x 20^ = $2.20 ; 330 ears - 132 ears = 198 
ears, the late crop ; 198, or 16^ doz., ears brought 16^ x 16^ = $2.64. Hence, 
the corn brought $2.20 + $ 2.64 = $4.84. 

18. 90 plants - 24 plants = 66, or 5i doz., plants ; 6i x 30^ = $1.65, the sum 
the tomato plants brought. 
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19. The total receipts for vegetables and plants = $1.20 + $2.20 + $5.40 + 
18.84 + $4.73 + $2.52 + $9.10 + $8.40 + $4.84 + $1.65 = $43.88. 

20. 40 X 6 flowers = 240 flowers ; 240, or 20 doz., flowers brought 20 x 25 ^ 
= $5. 

21. 18 days in July + 31 days in August + 30 days in September + 6 days in 
October = 85 days ; 85 x 36 stems = 3060 stems, number picked during season. 

22. 3060 stems -r- 36 stems = 85, the number of bunches ; 85 x 18 ^ = $ 15.30, 
the proceeds from sweet peas. 

28. 672, or 56 doz., dahlias sold for 56 x 20^ = $11.20. 

24. The total receipts from flowers = $ 5 + $ 16.30 + $ 11.20 = $31.50 ; from 
the whole garden = $43.88 + $ 31.50 = $75.38. 

25. Flower seed cost 4 x lOj^ = 40^ ; 8, or J doz., dahlia bulbs cost j x 
$2.85 = $1.90 ; the total cost = $1.35 + 40^ + $ 1.90 + $4.27 + $8.50 = $16.42. 

26. $ 75.38 - $ 16.42 = $58.96, the total profits ; $58.96 h- 4 = $ 14.74, each 
child* s share. 
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27. 700 car loads ~ 592 car loads, or 108 car loads, more this year. 

28. 12,600,000 cantaloupes -f- 700 = 18,000 cantaloupes per car. 

29. 12,600,000 cantaloupes -^ 45 cantaloupes = 280,000, the number of crates. 

80. 18,000 cantaloupes -r- 45 cantaloupes = 400, the number of crates per 
car. 

81. 150 X 30 cantaloupes = 4500 cantaloupes, large size ; 150 x 45 cantaloupes 
= 6750 cantaloupes, standard size; 150x64 cantaloupes = 9600 cantaloupes, 
small size ; the number of cantaloupes in the car = 4500 + 6750 + 9600 = 20,850. 

82. 450 X 45 cantaloupes = 20,250 cantaloupes, standard size ; 20,850 is 600 
more than 20,250. 

88. 9 days in August + 31 days in July + 30 days in June + 31 days in May 
= 101 days, including May 1 ; hence Aug. 9 is 100 days after May 1, and he 
must have planted on May 1. 

84. 8 X 5000 cantaloupes = 4000 cantaloupes, standard size. 
.07 X 5000 cantaloupes = 350 cantaloupes, large size. 
4000 cantaloupes + 350 cantaloupes = 4350 cantaloupes ; 5000 canta- 
loupes — 4350 cantaloupes = 650 cantaloupes, small size. 

86. 467 crates cost 467 x $1.10 = $513.70 ; the total cost = $513.70 + $226.50 
= $740.20. 146 crates brought 146 x $2.25 = $328.50 ; 181 crates brought 
181 X $2.10 = $380.10 ; 140 crates brought 140 x $2.45 = $343 ; the total amount 
received = $328.50 + $380.10 + $343 = $ 1051.60. Then, the gain = $1051.60 - 
$740.20 = $311.40. 

PROO. AR. KEY — 2 
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86. 23 cantaloupes sold for 23 x 10^ =^2.30 ; 18 cantaloupes sold for 18 x 8^ 
= $1.44 ; 23 cantaloupes + 18 cantaloupes = 41 cantaloupes ; 45 cantaloupes — 
41 cantaloupes = 4 cantaloupes ; 4 cantaloupes sold for 4 x 6^ = 24^ ; the total 
amount he received = $2.30 + ^1.44 + 24^ = $3.98; $3.98 -$2.50 = $1.48, his 
gain. 

87. The number of half cantaloupes = 2 x 30 = 60 ; 60x30^ = $18, the 
amount received for them ; $ 18 — $5 = $ 13, the profit. 
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38. The area = (52 x 20) sq. rd. = 1040 sq. rd. ; 1040 sq. rd. ^ 160 sq. rd. = 6J, 
the number of acres. 

89. The quantity of 8eed=6Jx2 bu. = 13 bu.; its cost = 13 x $1.02 = 
$13.26. 

40. 6i X $ 1.90 = $ 12.35, the cost of preparing the ground. 

41. 6 J X $1.10 = $7.15, the cost of planting. 

42. 6J X $4.72 = $30.68, the cost of cultivating and caring for the crop. 
48. 6i X $ 16.50 = $ 107.25, the cost of harvesting. 

44. The total expense = $13.26 + $12.35 -f $7.15 -f $30.68 -f $107.25 = 
$ 170.69. 

The expense per acre = $ 170.69 h- 6i = $26.26. 

45. 354 J bu. -^ 6J = 54 J bu., the average yield per acre. 

46. 354 J X 96^ = $340.08, the sum received for the crop. 

47. $ 340.08 - $ 170.69 = $ 169.39, the profit. 

48. The buyer's total expense =$340.08 + $50.70 = $390.78 ; he received 
354J X $1.24, or $439.27, for the peanuts ; $4.S9.27 - $390.78 = $48.49, his gain. 

49. 215 bu. sold for 2l5 x $1.44 = $309.60 ; 354J bu. - 215 bu., or 139J bu. 
sold for 139|^x $1.36 = $189.38; $309.60 + $189.38 = $498.98, the sum he re- 
ceived ; then, he gained $498.98 - $439.27, or $59.71. 
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61. At $2 per thousand, 7500 plants cost 7.6 x $2, or $15. 

3J T. of straw cost 3} x $4, or $ 15. 

The cost of cultivation =$2.25 + $15 + $2.75 + $8.50 + $18.76 + $15 + 
$1.60 + $15 =$78.75. 

52. At $15 per hundred, 150 crates cost 1.5 x $15, or $22.50. 

At $3 per thousand, 4800 baskets cost 4.8 x $3, or $14.40. 
58. The cost of picking = 4800 x 1 1 ^ = § 72. 

The cost of shipping and selling = 150 x 54^ = $81. 
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64. The expense of harvesting and marketing = ^22.60 + ^ 14.40 + 1 72 + 
$81 = $189.90. 

66. The gardener's toUl expense = $ 78.75 + $ 189.90 = $ 268.66. 

66. The receipts at each price were, respectively: 2 x $5.12, or $10.24; 
12 X $4.16, or $49.92 ; 36 x $3.80, or $136.80; 76 x $2.48, or $188.48; 24 x 
$1.94, or $46.66. Hence, the total receipts = $10^H- $49.92 + $136. 80 + 
$188.48 + $46.56 = $432. 

67. He gained $ 432 ~ $ 268.66 = $ 163.35. 

68. The average price received per bushel crate = $432 -5- 160 = $2.88. 

1 bu. = 32 qt. Since $2.88 was the average price per bushel, the average 
price per quart = $2.88 -f- 32 = $ .09. 

The highest price per quart = $ 6.12 -r- 32 = $ .16. 
The lowest price per quart = $ 1.94 h- 32 = $ .06^. 

69. Since } A. yielded 4800 qt., J A. would yield J of 4800 qt, or 1600 qt., 
and J, or 1 A., would yield 4 x 1600 qt., or 6400 qt. 



Page 170 

1®^' } — iV = A 5 ^^*t is, J is ,V greater than ^, 
} -1- j!^ = IJ ; that is, } is IJ times ^. 

102. i^ - T^u = A ; that is, ^ is ^V l^^ss than ^, 

TV-A = i; that is, 3^ is I of A- 
108. The volume of a standard brick = (8| x 4 x 2J) cu. in. = 74J cu. in. 

104. The volume of a Milwaukee brick = (8 J x 4J x 2f ) cu. in. = 83^ cu. 
in. Hence, a Milwaukee brick is 83^^^ cu. in. — 74 J cu. in., or O^fy cu. in., 
greater. 

The volume of a Maine brick = (7^ x 3f x 2f ) cu. in. = 60^^^ ^^' i°- 
Hence, a Maine brick is 74J cu. in. — 60jW cu. in., or 14^5^ cu. in., less. 

The volume of a North River brick = (8 x 3i x 2^) cu. in. = 63 cu. in. 
Hence, a North River brick is 74 J cu. in. — 63 cu. in., or 11 J cu. in., less. 

106. The volume of 1000 Milwaukee bricks = 1000 x 83^^^ cu. in. = 83,27333g 
cu. in. ' 1000 Milwaukee bricks are equivalent in volume to as many standard 
bricks as 74J cu. in. is contained times in 83,273,^ cu. in. ; that is, 83,273^^ cu. 
in. -r- 74 J cu. in. = 1121Jf, the number of standard bricks. 

The volume of ioOO North River bricks = 1000 x 63 cu. in. = 63,000 cu. 
in. The number of standard bricks equivalent in volume to 1000 North River 
bricks ^ 63,000 cu. in. -- 74J cu. in. = 848^1 . 
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1. From 7 a.m., Mon., to 7 a.m., Sat., is 5 x 24 br., or 120 hr. ; from 7 a.m. 
to 12 M., Sat., is 6 hr. ; 120 hr. + 6 hr., or 125 hr., is the length of time the mill 
runs per week ; then, the amount of flour turned out per week = 126 x 30 bbl. 
= 3750 bbl. ; 52 x 3750 bbl. = 195,000 bbl., the amount per year. 

2. 35,670 cu. ft. - 28,470 cu. ft. = 7200 cu. ft., used during the quarter ; at 
90 f per 1000 cu. ft., 7200 cu. ft. cost 7.200 x 90 f, or % 6.48. 

- 8. At 20J f per 100 lb., the charges on 48,200 lb. = 482 x 20J ^ = $ 98.81. 

4. J of 240,000 copies = 120,000 copies, sent by mail ; they weigh 120,000 
X 2 J oz., or 345,000 oz. ; 345,000 ^ 16 = 21,562^, the number of pounds. 
Postage for one day costs 21,562^ x 1 ^ = $ 215.621. 
Postage for 313 days costs 313 x $216.62i = 867,490.62J, or 167,490.63. 
. 6. 1 hr. 54 min. = 114 min. ; 1 hr., or 60 min., is ^^ of 114 min. ; then, if 
the train ran 133.4 mi. in 114 min., its rate for 60 min. was ^^^^ of 133.4 mi., or 
70^^ mi. ' 

6. 60 -4- 4 = 16 ; that is, 60 Is 15 times 4 ; if the train ran 7.29 mi. in 4 min., 
in 1 hr., or 60 min., it would run 15 x 7.29 mi., or 109.36 mi. 

7. The area of 1 side = (6 x 2f ) sq. ft. = 16 sq. ft. ; of 2 sides, 2 x 16 sq. 
ft. = 32 sq. ft. 

The area of 1 end = (2J x 2|) sq. ft. = ^ sq. ft. ; of 2 ends, 2 x 6f sq. 
ft. = 13} sq. ft. 

The area of the bottom =(6 x 2^) sq. ft. = 15 sq. ft. 

The total area = 32 sq. ft. + 13} sq. ft. + 15 sq. ft. = 60} sq. ft. 

The lead weighed 60} x 3} lb. = 211} lb. ; 211} x 6^ = 1 12.67, the cost. 

8. At $10 per 1000 ft., 3960 ft. of tile cost 3.96 x •$ 10 = $39.60. 

3960 ft. = 3960 ^ 16}, or 240, rd. ; the cost of digging and filling 3960 ft., 
or 240 rd., of ditch = 240 x 33}^ = $80. 

Then, the total cost = $ 39.60 + $ 80 = ^ 119.60. 

9. $3900 - $2125 = $1775, the total increase in value. 

Then, the increase in value per acre = $ 1775 ^ 62] = $28.40. 
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10. The engineer received 120 x 3| ^, or $4.20, per day, and 30 x $4.20, or 
$ 126, per month ; the fireman received 120 x 2 )^, or $ 2.40, per day, an^ 30 x 
1 2.40, or $72, per month ; 2 trainmen together earned 2 x $60, or $120, per month. 

The total wages per month = $ 126 + $ 72 + $ 125 + $ 120 + $84 = $ 527. 

11. 22,360 bunches + 19,250 bunches + 20,780 bunches = 62,390 bunches. 

12. 26 X 360 boxes = 9360 boxes ; 2 hr. 10 min. = 130 min. ; then, 9360 boxes 
-h 130 = 72 boxes, the number sold per minute. 
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18. $ 21,060 4- 0360 = $ 2.25, the average price per box. 

14. 630,000 pineapples -r- 21,000 = 30 pineapples, the average per crate. 
$46,000 -f- 21,000 = $2|, the average price per crate. 

li hr. = IJ X 60, or 90, min. ; 21,000 crates h- 90 = 233J crates, the aver- 
age number sold per minute. 

15. 160 X 1 4.76 = $ 712.60, the cost. 

16. 125 X 80 qt. = 10,000 qt., a car load 

17. 126 X 200 lb. = 25,000 lb., for the whole car load. 

18. 26,000 lb. = 26,000 ^ 2000, or 12^, T. ; 125 x $2.16 = $ 26.87 i, or $26.88, 
the cost. 

19. 10,000 X 35j^ = $3600, the amount received. 
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* 20. 2201 boxes, or 22,010 lb., sold for 22,010 x 6J ^ = $ 1430.65 ; 
6366 boxes, or 63,660 lb., sold for 63,650 x 6i^ = $3600.76 ; 
32,219 lb. sold for 32,219 x 7 J^ = $ 2266.33. 

The value of the whole crop = $ 1430.66 + $3600.76 + $ 2266.33 = 
$7186.73. 

21. 1600 boxes sold for 1600 x 90^ = $1440; 1600 x 10 lb. = 16,000 lb.; 
picking and packing 16,000 lb. cost 16,000 x 1^ = $160 ; freight and refrigera- 
tion cost 1600 X 22^ = $352 ; then, the total expenses = $160 -f- $362 + $26 = 
$537 ; $1440 - $637 = $903, the amount less expenses. 

22. 16,000 X 5J^ = $860, the amount he would have I'eceived; hence, by 
shipping the cherries he gained $903 — $860 = $43. 

23. $121.60 -f- 640 = $.19, the cost per box. 

24. 44,000 lb. - 100 lb. = 440 ; 440 x $1.26 = $650, the freight charges. 
26. 4200 X $1.25 = $5250, the value in Jacksonville. 

4200 X $2.10 = $8820, the value, wholesale, in New York. 
4200 X 30 pineapples = 126,000 pineapples ; 126,000 x 16^ = $18,900, 
the retail value. 

26. 172 oranges -t- 12 = 14J doz. oranges ; $4.30 h- 14J = $.30, the price per 
dozen. 

27. 240 X 3} lb. = 780 lb. ; 780 x 12^^ = $97.50, if sold by the pound ; 

240 fowls -i- 12 = 20 doz. fowls ; 20 x $4.75 = $95, if sold by the dozen; 
Hence, the first offer is better by $97.50 - $95, or $2.50. 

28. The total weight = 61,460 lb. -|- 64,750 lb. + 28,800 lb. + 19,200 lb. + 
6760 lb^= 180,960 lb.; 180,960 lb. -f- 100 lb. = 1809.6 ; 1809.6 x 22i^ = $407.16, 
the cost of the freight. 
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29. li T. = li X 2000 lb., or 3000 lb.; $82.60 ^ 3000 = $.02|, the cost per 
pound. 

80. 3000 lb. sold for 30 x $4.60 = $136 ; $136 - $82.60 = $62.60, the gain. 

81. The cost of producing 600 gal. of sirup = 600 x 14|^ = $74. 
Hence, it cost $82.60 — $74, or $8.60, more to manufacture sugar. 

82. The sugar sold for 30 x $4.60, or $136 ; the sirup sold for 600 x 24|^ = 
$122.60 ; then, the gain on the sugar = $135 - $82.60 = $62.60, and on the 
sirup = $122.60 - $74 = $48.60 ; $62.50 - $48.60, or $4, more for sugar. 

88. The time required to run 1 mi. = 13J min. -f- 3} = 3J min. 
The average speed per minute = 3f mi. -^ 13J = |^y mi. 

84. 8 gal. =8x4 qt., or 32 qt.; 32 qt. of milk weigh 32 x 2.16 lb. =68.8 lb.; 
the entire weight = 16 lb. + 68.8 lb. = 83.8 lb. 

86. 8 gal. of water weigh 8 x 8J lb. = 66f lb.; 66J lb. + 16 lb. = 81} lb., the 
weight of an-8-gal. can full of water ; 83.8 lb. - 81| lb. = 2^^ lb., more. 

86. The area = (22 x 4) sq. ft. = 88 sq. ft.; 88 x fj^ = 66^, the cost. 

87. The mill uses per day, 16 x 490 lb., or 7350 lb.; per year, 300 x 7360 lb., or 
2,206,000 lb. ; then, the number of acres required = 2,205,000 lb. -4- 260 lb. = 8820. 
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88. The amount saved on each rivet = 3J^ — li^ = 2}^. 

The amount saved on 200,000 rivets = 200,000 x 2^^^ = $4600 

89. 45,000 lb. -^ 60 lb. = 750, the total number of bushels ; 
760 bu. ^ 18 = 41} bu., the amount unloaded per minute. 

40. 6| X 96^ = $6.28, the cost of surveying. 

41. 6i mi. = 6i X 6280 ft., or 29,040 ft. ; 29,040 ft. -^ 132 ft. = 220, the num- 
ber of poles. 

220 X $1.26 = $275, the cost of the poles. 

42. 220 X 19 J2^ = $41.80, the cost of digging the holes. 
48. 220 X 6^ = $11, the cost for labor. 

220 X 2 brackets = 440 brackets ; 440 ^ 1000 = .44 ; at $ 12 per thousand, 
440 brackets cost .44 x $12, or $6.28. 

440 insulators, at $21 per thousand, cost .44 x $21, or $9.24. 
440 X 2 spikes = 880 spikes ; 880 spikes cost 880 x f f^ = $8.30. 
Then, fitting the poles cost $11 -f $6.28 + $9.24 + $3.30 = $28.82. 

44. 220 X 17^ = $37.40, the cost of setting the poles. 

45. There were 2 x 6^ mi., or 11 mi., of wire; the wire weighed 11 x 165 lb., 
or 1816 lb.; it cost 1816 x 4J^ = $86.21], or $86.21 to the nearest cent.' 
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46. 6i X $6 = $33, the cost for trimming trees and stringing the wires. 

47. The total cost = $6.28 + $276 + $41.80 + $28.82 + $37.40 + $86.21 + 
$33 = $607.61. 

48. The population = 6517 + 6731 = 13,248 ; 

13,248 -T- 32 = 414, the total number of subscribers. 
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49. 414 X $14.25 = $5899.50, expended for instruments. 

50. 12 X $2.60 = $30, the amount each paid per year ; 

414 X $30 = $12,420, the annual income from subscribers. 

61. $12,420 ^ 776,250 = $.016, or 1.6^, the average cost per call. 

62. 4 min. 7 sec. = 240 sec. + 7 sec. = 247 sec. ; 247 sec.^ 100 = 2.47 sec, 
the average time for 1 connection. 

68. The ducks gained 108.76 lb. - 22.6 lb., or 86.26 lb., more. 

64. 108.76 lb. H- 22.5 lb. = 4.833 ; that is, 108.76 lb. is 4.83 times 22.5 lb.; 
Hence, the ducks gained 4.83 times as much. 

66. The average gain of 1 duck = 108.76 lb. ^ 39 = 2.788+ lb.; 
The average gain of 1 chicken = 22.5 lb. -=- 39 = .577 - lb.; 
Then, 1 duck gained 2.788 lb. - .577 lb., or 2.21 lb., more than 1 chicken. 

66. The ducks gained 108.76 lb. h- 5, or 21.75 lb., per week ; 
The chickens gained 22.5 lb. -f- 5, or 4.5 lb., per week ; 

The ducks gained 21.75 lb. — 4.5 lb., or 17.25 lb., more per week. 

67. It cost $2.07 - $ 1.09, or $ .98 more to feed the ducks ; 

It cost $ .98 -r- 39 =$ .0251 + , or 2.61 ^ more to feed 1 duck than 1 chicken. 

58. The relation between the costs for all is the same as that between the 
costs for one; $2.07 -;-$ 1.09 = 1.899+ ; that is, $2.07 is 1.90 times $1.09. 
Hence, it cost 1.90 times as much to feed 1 duck as 1 chicken. 

69. $2.07 ^ 5 = $.414, the cost of feeding 39 ducks for 1 wk. ; 100 is VV^ 
times 39; hence, to feed 100 ducks for 1 wk. will cost ^ x $.414 = $1.062-,or 
$1.06. 
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28. Since 6280 ft. = 1 mi., the number of miles in 29,002 ft. is 29,002 ft. 
-r- 5280 ft. = 5, and 2602 ft. over ; then, Mt. Everest is 5 mi. 2602 ft. high. 

29. 5 gal. = 5 X 4 qt., or 20 qt., = 20 X 2 pt., or 40 pt. ; for a gam of $1.40, 
6 gal., or 40 pt., must sell for $5 + $1.40, or $6.40; then, 1 pt. must sell for 
$6.40-- 40, or $.16. 
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30. 4 gal. =4x4 qt., or 16 qt. ; 16 qt. + 3 qt. = 19 qt. = 19 x 2 pt., or 38 pt.; 
if a pint of ice cream serves 3 persons, 4 gal. 3qt., or 38 pt., will serve 38 x 3 
persons =114 persons. 

81. 1 bu. =4 pk. ; 4 pk. + 2 pk. = 6 pk. = 6 X 8 qt., or 48 qt. ; 48 x 15^ = 
$7.20, the sum received for the strawberries ; §7.20 — $4.76 = |2.45, the gain. 

82. 46 mi. = 46 x 6280 ft. = 237^600 ft. ; since the train is running 45 mi., or 
237,600 ft., per hour, the rate per minute = 237,600 ft. ^ 60 = 3960 ft. ; and the 
rate per second = 3960 ft. ^ 60 = 66 ft. 

83. When the automobile is running 44 ft. per second, the rate per minute = 
60 X 44 ft. = 2640 ft. ; the rate per hour = 60 x 2640 ft. = 158,400 ft. ; 158,400 ft. -^ 
6280 ft. = 30, the rate in miles per hour. 

34. 30 in. = (30 -=-12) f t , or 2i ft. ; the distance marched per second = 

2 X 2Jft., or 5 ft.; the distance marched per minute =60 x 5 ft., or 300 ft. ; 

3 hr. 40 mill. = 3 x 60 min., or 180 min., -f 40 min. = 220 min. ; then, the dis- 
tance marched in 3 hr. 40 min. = 220 x 300 ft., or 66,000 ft. ; 66,000 ft. -4- 5280 ft. 
= 12i, the number of miles. 

35. The average height of a story = 309 ft. h- 29 = 10J| ft. ; if ft. = if x 12 in., 
or 7 If in. ; then the height of a story is 10 ft. 7^1 in. 
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4. 1 day = 24 ht. ; 4^ hr. -^ 24 hr. = ^^ ; that is, 4^ hr. is ^^^ of a day. 

5. 1yd. =3 ft. =3x 12 in., or 36 in. ; 1ft. li in. = 12 in.-}- H in. = 13iin.; 
13i in. -T- 36 in. = f ; that is, 1 ft. IJ in. is | of a yard. 

6. 1 gal. = 4 qt. =4x2 pt., or 8 pt. ; 2 qt. 1^ pt. =2x2 pt., or 4 pt., -|- 
IJ pt. = 6i pt. ; 6J pt. -^ 8 pt. = }i ; that is, 2 qt. IJ pt. is {^ of a gallon. 

7. 1 bu. = 4 pk. = 4 X 8 qt., or 32 qt. ; 2 pk. 3 qt. = 2 x 8 qt., or 16 qt., -H 3 qt. 
= 19 qt. ; 2 pk. 3 qt. is H of a bushel. 

8. A long ton = 2240 lb. ; a short ton = 2000 lb. ; then, a short ton is JJ jf , 
or If, of a long ton. 

9. 1 cu. yd. = 27 cu. ft. = 27 x 1728 cu. in., or 46,656 cu. in. ; 20 cu. ft. 
432 cu. in. = 20 x 1728 cu. in., or 34,560 cu. in., + 432 cu. in. = 34,992 cu. in. 

20 cu. ft. 432 cu. in. is ^^, or f , of a cubic yard. 

10. 1 mi. = 6280 ft. ; 1293.6 ft. h- 6280 ft. = .246, the decimal part of a mile. 

11. 1 T. = 2000 lb. ; 7 cwt. 64 lb. = 764 lb. 

764 lb. -4- 2000 lb. = .382, the decimal part of a ton. 

12. 1 hr. = 60 min. = 60 x 60 sec, or 3600 sec. ; 1 min. 48 sec. = 60 sec. -h 
48 sec. = 108 sec. 

108 sec. ^ 3600 sec. = .03, the decimal part of an hour. 
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13. 1 wk. = 7 days = 7 x 24 hr., or 168 hr. ; 2 days 10.8 hr. = 2 x 24 hr., or 
48hr., + 10.8 hr. = 58.8 hr. 

58.8 hr. -^ 168 hr. = .35, the decimal part of a week. 

14. A right angle=90° = 90 x 60', or 5400' ; 4° 30' = 4 x 60', or 240', + 30' = 
270'. 

270' -4- 5400' = .05, the decimal part of a right angle. 

16. 1 sq. mi.=640 A. ; 230.4 A.-T-640 A. =.36, the decimal part of a square mile. 

16. 28.5 yd. = 28.5 x 3 ft., or 85.5 ft. = 85.5 x 12 in., or 1026 in. 

17. 3.1875 bu. = 3.1875 x 4 pk., or 12.76 pk. = 12.75 x 8 qt., or 102 qt. 

18. 2.428 T. = 2.428 x 2000 lb. = 4856 lb. 

19. .96875 mi. = .96875 x 5280 ft. = 5115 ft. 

aO. ^s gal. = i\ X 4 qt., or 1 J qt. ; J qt. = i x 2 pt., or J pt. ; then, ^ gal. = 
1 qt. i pt. 

21. 1° = 60' = 60 X 60", or 3600" ; 39' 22^" = 39 x 60", or 2340", + 22J" = 
2362J". 

2362i" -J- 3600" = fj, the fraction of a degree. 

22. i of 90° = 78J° ; J ° = i x 60', or 45' ; then, } of a right angle = 78° 45'. 

23. ; cu. yd. = { of 27 cu. ft. = 16J cu. ft. ; } cu. f t. = J x 1728 cu. in. = 
1512 cu. in. ; then, | cu. yd. = 16 cu. ft. 1512 cu. in. 

24. .9 of a day = .9 x 24 hr., or 21.6 hr. ; .6 hr. = .6 x 60 min., or 36 min. ; 
then, .9 of a day = 21 hr. 36 min. 
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11. 6 ft. 3 in. = 72 in. + 3 in., or 75 in.; 4 ft. 7 in. = 48 in. + 7 in., or 55 in.; 
The area in square inches = 75 x 55, or 4125 sq. in. ; 

The area in square feet = 4125 -^ 144, or 28.646- sq. ft. 

12. 75 ft. 2i in. = 900 in. +2i in., or 902i in.; 32 ft. 4^ in. = 384 in. + 4J in., 
or388iin.; 

The area in square inches = 902J x 388J, or 350,621 J sq. in.; 
The area in square feet = 350,621 J h- 144, or 2434.87- sq. ft. 

13. 44 ft. 1 in. = 528 in. + 1 in., or 529 in.; 10 ft. 4 in. = 120 in. + 4 in., or 
124 in.; 

The area in square inches = i of 529 x 124, or 32,798 sq. in. ; 
The area in square feet = 32,798 -4- 144, or 227.764- sq. ft. 

14. 60 ft. 5 in. = 720 in. + 5 in., or 725 in.; 33 ft. 11 in. = 396 in. + 11 in., 
or 407 in.; 

The area in square inches = i of 725 x 407, or 147,537} sq. in.; 
The area in square feet = 147,537} -r- 144, or 1024.566- sq. ft. 
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15. 18 ft. 6 in. = 18i ft. ; the area =(18i x ISJ) sq. ft., or 342^5 sq. ft. 

16. 24 rd. 2 ft. = 396 ft. + 2 ft., or 398 ft.; 22 rd. = 363 ft.; 
The area = (398 x 363) sq. ft, or 144,474 sq. ft. 
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17. 24 ft. 7 in. = 288 in. + 7 in., or 295 in.; 12 ft. 11 in. = 144 in. + H in., 
or 155 in.; 5 ft. 4 in. = 60 in. + 4 in., or 64 in.; 

The volume in cubic inches = 295 x 165 x 64, or 2,926,400 cu. in. ; 
The volume in cubic feet = 2,926,400 ~ 1728, or 1693.619- cu. ft. 

18. 19 ft. 4 in. = 228 in. + 4 m., or 232 m.; 12 ft. 7 in. = 144 in. + 7 in., or 
151 in. ; 6 ft. 2 in. = 72 in. + 2 in., or 74 in.; 

The volume in cubic inches = 232 x 151 x 74, or 2,592,368 cu. in.; 
The volume in cubic feet = 2,692,368 -!- 1728, or 1500.213- cu. ft. 

19. 28 ft. 3J in. = 336 in.+ 3i in., or 339i in.; 20ft. 4 in. = 240 in. + 4 in., or 
244 in.; 5 ft. =60 in.; 

The volume in cubic inches = 339^ x 244 x 60, or 4,970,280 cu. in.; 
The volume in cubic feet = 4,970,280 -5- 1728, or 2876.32- cu. ft. 

20. 52 ft. 7i in. = 624 in. + 7i in., or 631 J in.; 33 ft. 6 in. = 396 in. + 6 in., 
or 402 in.; 5 ft. 10 in. = 60 in. + 10 in., or 70 in.; 

The volume in cubic inches = 631 J x 402 x 70, or 17,770,410 cu. in.; 
The volume in cubic feet = 17,770,410 -j- 1728, or 10,283.802+ cu. ft. 
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15. Since in 1 revolution the wheel goes 8 ft. 3 in., or 8^ ft., the number of 
revolutions it makes in going 5280 ft. = 5280 ft. -4- 8 J ft., or 640 revolutions. 

16. 3 mi. 240 rd. = 960 rd. -f 240 rd., or 1200 rd.; the length of each side = 
1200 rd. ~ 4, or 300 rd. 

The area in square rods = 300 x 300, or 90,000 sq. rd.; 
The area in acres = 90,000 -4- 160, or 562^ A. 

17. 31i bu. = 31J X 4 pk., or 126 pk.; since IJ pk. last 1 day, 126 pk. will 
last as many days as IJ pk. is contained times in 126 pk., that is, 126 pk. -^ IJ 
pk., or 84 ; 84 days = (84 -^ 7) wk., or 12 wk. 

18. 30 cwt. = 3000 lb.; there are as many bushels in 3000 lb. of oats as 32 lb. is 
contained times in 3000 lb., that is, 3000 lb. h- 32 lb., or 93} ; 93} bu. = 93} x 4 pk., 
or 375 pk. ; 375 pk. will last as many days as 1 J pk. is contained times in 375 pk., 
that is, 375 pk. -f- 1^ pk. , or 260 ; 250 days = (250 -r- 7) wk., or 35 wk. and 5 days 
over. 

20. Since 38} is the product of the number of feet in the base and the num- 
ber of feet in the altitude, and the base is SJ ft. , the number of feet in the alti- 
tude is 38} -i- 8^, or 4^. Hence, the altitude is 4^ ft. 
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21. 1 A. = 100 sq. rd.; smce 160 is the product of the number of rods in the 
base and the number of rods in the altitude, and the altitude is 10} rd., the num- 
ber of rods in the base is 160 h- 10|, or 15. Hence, the base is 15 rd. 

88. 10 A. = 10 X 160 sq. rd., or 1600 sq. rd.; since 1600 is ^ of the product 
of the number of rods in the base and the number of rods in the altitude, the 
whole product is 2 x 1600, or 3200 ; and since the base is 53J rd., the number of 
rods in the altitude is 3200 -^ 5S}, or 60. Hence, the altitude is 60 rd. 
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1. 158,760 lb. = (158,750 -^ 2000) T., or 79 T. and 750 lb. over. 

8. J of 86 ft. = 28 ft. and 2 ft. remainder ; 2 ft. 3 in. = 2 x 12, or 24, in. + 
3 in. = 27 in. ; | of 27 in. =9 in.; then, the width of the house is 28 ft. 9 in. 

3. 9 boxes of pencils cost 9 x $2.25, or $20.25 ; 1 gross = 12 x 12, or 144; 
9 half-gross = } X 144, or 648; at 5^ apiece 648 pencils cost 648 x 5^, or $32.40; 
then, $32.40 - $20.25 = $12.15, the gain. 

4. The amount paid for 6x4} sq. yd., or 26 sq. yd. = 26 x $^, or $78. 
6. 1 T. 35 lb. = 2035 lb. ; 2035 lb. ^ 11 = 185 lb., the average weight. 

6. The heart pumps 70 x 6 oz., or 420 oz., per minute; 60 x 420 oz., or 
25,200 oz., per hour; and 24 x 25,200 oz., or 604,800 oz., per day ; 604,800 oz. = 
604,800 -^ 16, or 37,800, lb. = 37,800 -^ 2000, or 18.9, T. 

7. 1 lb. = 16 oz. ; 4 oz. is ^, or }, of a pound ; since 1 lb. of tea makes 7} 
gal. of liquid tea, 4 oz. will make J of 7} gal., or 1} gal. 

8. 721} lb. 4- 74 = 9} lb., the average clip per sheep. 

9. 18 X 293} yd. = 5280 yd. ; since 1760 yd. = 1 mi., 5280 yd. ^ 1760 yd. = 
3, the number of miles the athlete ran. 

10. 

Since the total weight = 13 T. 3 cwt., or 
263 cwt., the freight charges = 263 x $ .25, 
or $65.76. 
13 3 00 

11. The sum received for 5 gal. — 3} gal., or 1} gal., was clear gain ; 1} gal. 
= 1} X 4 qt., or 4} qt. ; then, the gain = 4} x 36 ^, or $ 1.62. 

12. 31 days in March -|- 30 days in April + 31 days in May + 30 days in June 
+ 31 days in July + 31 days in August = 184 days = 184 x 24 hr., or 4416 hr. ; 
642 T. 1066 lb. = 642 x 2000, or 1,284,000, lb. + 1066 lb. = 1,286,056 lb. 

Then, the amount of coal consumed per hour = 1,286,056 lb. - 4410 = 
291 lb. 
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14. The quantity of good seed = 93 %, or .93, of 60 lb. = 65.8 lb. 

15. He paid 88 %, or .88, of -5 15 = ^ 13.20. 

16. There were in the crew 40%, or .40, of 1380 persons = 552 persons. 

17. The distance traveled in a day = 14%, or .14, of 3255 mi. = 455.7 mi. 

18. The expense of raising = 48 %, or .48, of $ 743.75 = $ 357. 

19. The sum paid for the wheat = 68%, or .68, of $4.75 = $3.23. 

20. He sold them for 92 %, or .92, of $ 115.50 = $ 106.26. 
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17. 80 7o, or f , of 750 = 600, the average number of fish taken. 

18. The state contributed 66| %, or |, of $ 5685.30 = $ 3790.20. 

County and town each contributed 16 1 %, or J, of $ 5685.30 = $ 947.66. 
• 19. The selling price = 262i % of $ 1.60, or 2f x $ 1.60 = $ 4.20. 
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20. The number native born = 87i %, or J, of 1528 = 1337. 

21. The income from advertisements = 37^%, or |, of $ 14,568 = $5463. 
The income from sales, etc. = 33J%, or J, of $14,568 = $4856. 

22. The amount of sugar contained = 16|%, or J, of 18,756 lb. = 3126 lb. 
The amount of sugar extracted = 75%, or |, of 3126 lb. = 2344^ lb. 



16. The helmet weighs 64 %, or .64, of 125 lb. = 80 lb. 

17. The average yield per tree = 6J%, or .06J, of 128 bunches = 8 bunches. 
The average weight per bunch = 40 %, or |, of 45 lb. = 18 lb. 

18. The picking cost 30 %, or .30, of $ 196.50 = $ 58.95. 

He received for them 283^% of, or 2f times, $ 196.50 = $ 556.75. 
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19. The loss of weight = 7^ %, or .07i, of 25,000 lb. = 1876 lb. 

20. 1200 bu. of potatoes weigh 1200 x 60 lb., or 72,000 lb. 

Then, the output of starch = 16%, or .16, of 72,000 lb. = 11,520 lb. 
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18. 1 mi. = 320 rd. ; 52 rd. ^ 320 rd. = .16^ ; that is, 52 rd. is 16 J % of 320 rd. 

19. 1 section = 640 A. ; 100 A. -e- 640 A. = .15f ; that is, 100 A. is 16f % of 1 
section. 
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20. 1 T. = 2000 lb. ; 910 lb. i- 2000 lb. = .466 ; that is, 910 lb. is 45i%of 1 T. 

21. 1 day = 24 hr. = 24 x 60 min., or 1440 min. ; 1260 min. h- 1440 min. = 
.876 ; that is, 1260 min. is 875 % o^ 1 day. 

22. 9 198 -^ $ 496 = .40 ; that is, the income was 40 % of the cost. 
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28. 180 mills -i- 800 mills = .226 ; that is, 180 mills is 22^ % of 800 mills. 
Hence, New York State contains 22J % of the paper mills. 

24. 282 pupils h- 762 pupils = .376 ; that is, 282 pupils is 37^ % of 762 pupils. 
Hence, 37 J % of the pupils are in the high school. 

25. 3670 T. -r- 4760 T. = .76 ; that is, 3670 T. is 76% of 4760 T. 
Hence, 76 % of the supply was used. 

26. $ 4900 -h $ 20,000 = .246 ; that is, $ 4900 is 24i % of $ 20,000. 
Hence, he could pay 24 J % of his debts. 

27. 2739 baskets -4- 6226 baskets = .44 ; that is, 2739 baskets is 44% of 6226 
baskets. Hence, 44 % of the fruit was spoiled. 

28. 3640 -^ 4160 = .876 ; that is, 3640 is 87i% of 4160. 
Hence, 87i% of the population are miners. 

29. 40,600 mi. -i- 210,000 mi. = .19J ; that is, 40,600 mi. is 19J% of 210,000 mi. 
Hence, 19J% of the cable was in the Atlantic. 

80. $.10 H- $20 = .006 ; that is, 10^2^ is i% of $20. 
Hence, J% of its weight had been worn away. 

81. 60,000 Indians -4- 270,000 Indians = .22f ; that is, 60,000 Indians is 22 j% 
of 270,000 Indians. 

Hence, 22 J % could speak English. 

82. 7,726,000 bbl. - 20,600,000 bbl. = .376; that is, 7,726,000 bbl. is 37i% of 
20,600,000 bbl. ' 

Hence, Michigan produced 37^% of the whole. 
88. $140,626 -^ $226,000 = .626 ; that is, $ 140,626 is 62^% of $226,000. 
$66,260 -!- $226,000 = .26 ; that is, $66,250 is 26% of $225,000. 
$28,125 -4- $226,000 = .125 ; that is, $28,125 is 12^% of $225,000. 
Hence, Mr. Hale owns 62 J % of the business, Mr. Chesley, 26%, and Mr. 
Holt, 12i%. 
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19. Since 12%, or .12, of all the steel used was 1200 T., the total amount = 
1200 T. -f-. 12 = 10,000 T. 

20. Since 80%, or f , of the vessel's load was 6000 T., i was } of 6000 T., or 
1600 T., and f , or the whole load = 5 x 1500 T. = 7500 T. 
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21. Since 20%, or J, of its weight was 4752 lb., the rough rice weighed 5 x 
4762 lb. = 23,760 lb. 

22. Since 62J%, or f, of its capacity was 6876 T., J was i of 6876 T., or 
1376 T., and |, or the total capacity = 8 x 1376 T. = 11,000 T. 

28. Since 2%, or .02, of the wheat was 776 lb., the entire quantity = 776 lb. 
^.02 = 38,760 lb. 

24. Since 32%, or .32, of the population was 40,176, the entire population = 
40,176-^.32 = 126,660. 

26. Since S0%, or f, of the butter was 180 lb., i was J of 180 lb., or 46 lb., 
and f , or the total yield by separating = 6 x 46 lb. = 225 lb. 

26. Since 76%, or }, of the selling price was 12^, J was J of 12^, or 4^, and 
J, or the selling price per dozen =4x4^ = 16^; then, at 16^ per dozen, 66 doz. 
ears of com brought 66 x 16^, or $10.40. 

27. At 3§^ per pound, 196 lb. of flour sold for 196 x 3^^, or $6.86. Since 
140%, or 1.40, of the cost was $6.86, the cost = 86.86 h- 1.40 = $4.90. 

28. Since f %, or .008, of the barbed wire is 12 ft., the spool contains 12 ft. -f- 
.008, or 1600 ft. 

29. Since 55%, or .55, of the entire coal area is 164,220 sq. mi., the extent 
of the coal fields = 164,220 sq. mi. -^ .65, or 280,400 sq. mi. 
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8. Since 66%, or .66, of his debts is $275, Mr. Hall owes $276 -=- .55, or $ 600. 

9. 46|%, or .46f, of 27,600 bu. = 12,880 bu., the wheat in the cargo. 

10. 6f days -;- 27J days = J, or .25 ; that is, 6J days is 26 7o of 27J days. 
Hence, in 6 J days, he painted 26% of the house. 

11. Since |%, or .004, of the output each week is 28 shirts, the total weekly 
output = 28 shirts -r- .004 = 7000 shirts. 

12. 60%, or f , of 8270 bbl.= 4962 bbl., which sold for 4692 x $ 1.75, or $8683.60. 
30%, or .30, of 8270 bbl. =2481 bbl., which sold for 2481 x $2.26,^ or $5582.25. 
60% 4^ 30% = 90%; then the remainder = 100% -90%, or 10%; 10%, or 

. 10, of 8270 bbl. = 827 bbl., which sold for 827 x $1, or $827. 

Then, the receipts = $8683.50 + $5682.25 + $827 = $16,092.75. 

The cost = 8270 x $1.26 = $10,337.50. 

Hence, the gain = $15,092.76 - $10,337.60 = $4766.25. 

18. 1.79 in. -T- 4 in. = .44f ; that is, 1.79 in. is 44|% of 4 in. 
Hence, Massachusetts produced 44}% of the total value. 
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14. .39 in. -4- 4 in. = .09f ; that is, .39 in. is 9}% of 4 in. 
Hence, New York produced 9^% of the total value. 
.37 in. -^ 4 in. = .OQ^ ; that is, .37 in. is 9i%of 4 in. 
Hence, New Hampshire produced 9^% of the total value. 
.27 in. -^ 4 in. = .06f ; that is, .27 in. is 6f % of 4 in. 
Hence, Ohio produced 6}7o of the total value. 

.21 in. -r- 4 in. = .06J ; that is, .21 in. is 6J% of 4 in. 
Hence, Pennsylvania produced 6J% of the total value. 
.19 in. -f- 4 in. = .04} ; that is, .19 in. is 4}% of 4 in. 
Hence, Maine produced 4}% of the total value. 
.16 in. -^ 4 in. = .04 ; that is, .16 in. is 4% of 4 in. 
Hence, Illinois produced 4 % of the total value. 

15. The length of diagram representing the states mentioned = 1.79 in. -|- 
.39 in. + .37 in. + .27 in. -|- .21 in. + .19 in. + .16 in. = 3.38 in. ; then, 4 in. - 
3.38 in. = .62 in., the length of diagram for all the other states. 

.62 in. -T- 4 in. = .156 ; that is, .62 in. is 15J% of 4 in. 
Hence, all the other states produced 15^% of the total value. 

16. 64%, or .64, of 5,737,350 farms = 3,671,904 farms, worked by their 
owners. 

17. Since 76%, or .76, of the wood used for pulp was 1,146,992 cords, the 
entire quantity = 1,146,992 cords -^ .76 = 1,509,200 cords. 

Page 204 

7. The discount on 1 tent = 3%, or .03, of 328 = $ .84 ; $28 - $.84 = $27.16, 
the net price. 

The net cost = 12 x $27.16, or $325.92. 
The total discount = 12 x $.84, or $ 10.08. 

8. The discount on 1 rowboat = 107o» or .10, of $36 = $3.50 ; $35 - $3.50 
= $31.50, the net price. 

The net cost = 16 x $31.50, or $472.50. 
The total discount = 15 x $3.50, or $52.50. 

9. The discount on 1 shotgun = 37J%, or }, of $32 = $12 ; $32 - $12 = 
$20, the net price. 

The net cost = 20 x $20, or $400. 

The total discount = 20 x $12, or $240. 

10. The discount on 1 gun case = 16|%, or J, of $3 = $.50 ; $3 - $.50 = 
$2.60, the net price. 

The net cost = 18 x $2.50, or $45. 
The total discount = 18 x $.50, or $9. 
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11. The discount on 1 revolver =33] %, or J, of $7.50 = $2.60; $7.50- 
$2.50 = $5, the net price. 

The net cost = 24 x $5, or $120. 

The total discount = 24 x $2.60, or $60. 

12. The discount on 1 fishing rod = 12J7o» or J, of $1.60 = $.20 ; $1.60 - 
$.20 = $1.40, the net price. 

The net cost = 86 x $1.40, or $50.40. 
The toUl discount = 36 x $.20, or $7.20. 
18. The discount on 1 hunting knife = 20%, or |, of $1.75 = $.35 ; $ 1.76 - 
$.36 = $1.40, the net price. 

The net cost = 30 x $1.40, or $42. 

The total discount = 30 x $.36, or $10.60. 
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14. The discount = 20%, or J, of $32.60 = $6.60 ; 

$32.50 - $6.50 = $26, the net price. 
16. The discount = 50%, or J, of $41.50 = $20.75. 

16. The discount = 33| %, or J, of $22.50 = $7.60 ; 
$22.50 - $7.50 = $15, the net price. 

17. The discount = 40%, or J, of $16.26 = $6.50 ; 
He paid $16.25 - $6.60, or $9.75. 

18. The discount = 30%, or .30, of $18.60 = $5.55 ; 
$18.50 - $5.65 = $12.95, the selling price. 

19. The discount on 1 camera = 15%, or .15, of $25 = $3.75 ; 
$26 — $3.75 = $21.25, the net price ; 

Then, the net cost = 9 x $21.25, or $191.25. 

20. The discount = 25%, or J, of $27 = $6.75 ; 
He paid $27 - $6.75, or $20.25. 

21. 220 X 7J^ = $16.60, the cost without discount ; 
The discount = 10%, or .10, of $16.60 = $1.65 ; 
$16.60 - $1.65 = $14.85, the cash cost. 

22. 3 X 100 gross = 300 gross ; 300 x 5^ = $15, the cost without discount ; 
20%, or i, of $ 15 = $3, the discount ; 

Then, the net cost = $15 - $3, or $12. 
28. 3 doz. = 3 X 12, or 36 ; 36 x $2.25 = $81, the cost without discoimt ; 

16|%, or J, of $81 = $13.50, the discount. 
24. 3600 X 6J^ = $243, the cost without discount ; 

3%, or .03, of $243 = $7.29, the discount ; 

$243 - $7.29 = $236.71, the net cost. 
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36. 260 X $.22 = $55 ; 40%, or |, of $55 = $22, the discount ; 
His bill = $55 - $22, or $33. 
5%, or .05, of $33 = $1.65, the second discount. 
Then, he had to pay $33 - $1.65, or $31.35. 

26. The discount per bushel = 62^%, or |, of $.72 = $.46 ; 
The net price per bushel = $.72 — $.46, or $.27 ; 
42,000 lb. -T- 60 lb. = 700, the number of bushels. 
Then, the net cost = 700 x $.27, or $189. 
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1. ^ bu. = 4J times 4 pk., pr 18 pk. = 18 x 8 qt., or 144 qt 
The amount sown per acre = 144 qt. -r- 72, or 2 qt. 

2. The entire weight = 4^ x 50 lb., or 225 lb. 

8. 225 lb. H- 100 lb. = 2.25 ; 2.26 x $7.40 = $16.65, the cost of the seed. 

4. 72 X $2.50 = $180, the cost of thrashing. 

5. 9 ft. 8 in. = 9 X 12 in., or 108 in., + 8 in. = 116 in.; 
116 in. -4- 4 in. = 29, the number of shelves. 

6. 20.7 T. = 20.7 x 2000 lb., or 41,400 lb.; 

41,400 lb. -f- 120 = 345 lb., the average weight of a bale. 

7. 20.7 T. = 41,400 lb.; 41,400 lb. -r- 72 = 575 lb., the quantity per acre. 

8. Since 72 A. produced 120 bales, 1 A. produced 120 bales -^ 72, or 1| bales. 
Since If, or f, bales were produced on 1 A., J of a bale would be pro- 
duced on i A., and f , or 1, bale on 3 x i A., or J A. ; hence, J, or 60%, of an 
acre^s yield was used in making 1 bale. 

9. 20.7 X $36 = $724.50, the total expense. 

10. At 4}^ per pound, 41 ,400 lb. brought 41,400 x 4|^, or $1966.60. 
The owner gained $1906.50 - $724.60 = $1242. 
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11. At 4|^ per pound, 1 T. would bring 2000 x 4|^, or $96 ; hence, he would 
have made $96 — $90, or $5 less per ton. 

12. 20.7 X 100 doz. brooms = 2070 doz. brooms. 

2070 doz. brooms = 2070 x 12, or 24,840, brooms ; then, each bale made 
24,840 brooms -^ 120, or 207 brooms. 

18. Since 30,320 T. was 66|%, or J, of the total amount, J was J of .30,320 T. 
= 15,160 T., and j, or all, was 3 x 16,160 T. = 45,480 T. 

PROO. AR. KEY — 3 
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14. 120 ft. = 120 X 12 in. = 1440 in. ; as many times 4 pieces of spawn were 
used as 8 in. is contained times in 1440 in.; that is, 1440 in. -^8 in., or 180 ; 180 x 
4 pieces = 720 pieces, the quantity of spawn used. 

16. The side beds held 6 x 720 pieces, or 4320 pieces. 

Each middle bed held 2 x 720 pieces, or 1440 pieces ; then, 
The 4 middle beds held 4 x 1440 pieces, or 5760 pieces ; 
4320 pieces -|- 5760 pieces = 10,080 pieces, the spawn used. 

16. 10,080 pieces -^ 12 pieces = 840, the number of bricks required. 
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17. 840 X IJ lb. = 1050 lb., the weight of the spawn ; 
$157.50 -T- 1050 = ^.15, its cost per pound. 

18. Since 10,080 pieces of spawn were required, as many bricks would have 
been used as 9 is contained times in 10,080; that is, 10,080 -i- 9, or 1120 ; 1120 
bricks — 840 bricks, or 280 bricks more, would have been used. 

19. The 280 additional bricks weighed 280 x 1} lb., or 850 lb.; 
350 lb. would have cost 350 x 15^, or $52.50, more. 

80. 5040 X I lb. = 1890 lb., the yield of mushrooms. 

21. 33J%, or i, of 1890 lb. = 630 lb.; 

630 lb. -4- 10 lb. = 63, the number of baskets of choice mushrooms. 

22. 50%, or i, of 1890 lb. = 945 lb.; 

946 lb. -r- 3 lb. = 315, the number of baskets holding 3 lb. 
28. 630 lb. + 945 lb. = 1575 lb. ; 1890 lb. - 1575 lb. = 315 lb., the remainder ; 
315 lb. -T- 5 lb. = 63, the number of 5-lb. baskets. 

24. He paid 630 x 65^, or $409.50. 

25. $378 -T- 315 = $ 1.20, the price per basket ; 
$1.20 -^ 3 = $.40, the price per pound. 

26. 315 lb. -T- 5 lb. = 63, the number of 5-lb. baskets ; 

63 X $2.25 = $141.75, the amount received for them. 

27. The total receipts = $409.60 + $378 + $ 141.76 = $929.26. 

28. 17,500 X 3J^ = $612.50, the cost of the shells. 

Page 209 

29. The quantity of seed oysters = 250 x 35 bbl., or 8760 bbl. 

80. 8750 X $ 1.25 = $ 10,937.50, the cost of the seed. 

81. 35 X 15,000 oysters = 625,000 oysters, the seed per acre ; 

260 X 626,000 oysters = 131,250,000 oysters, the seed on the whole farm. 
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S8. 32%+6%, or 38%, were lost; then, 

38%, or .38, of 131,260,000 = 49,876,000, the number lost. 
83. 84%, or .84, of 81,376,000 = 68,366,000, the number gathered. 
S4. 3| millions = 3,760,000 ; 3,760,000 -^ 12 = 312,600, the number of dozen ; 
312,600x11^=134,376; 

4} millions = 4,600,000 ; 4,600,000 -4- 12 = 376,000, the number of dozen ; 
376,000x9^ = 333,760. 

Then, $34,376 + $33,760, or $68,126, was received for them. 
86. 16,000 bbl. contained 16,000 x 1400, or 21,000,000, oysters ; 21,000,000 -i- 
100 = 210,000 ; then, 210,000 x 37} ^ = $78,760, received for second-grade oysters. 

86. 39,106,000 x J^ = $ 97,762.60, received for the rest. 

87. Tlie total receipts = $68,126 + $78,750 +$ 97,762.60 = $244,637.60. 
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88. 1368 oysters -i- 48 oysters = 28}, the number of quarts ; 
28J X 40 ^ = $ 1 1 .40, the sum received ; 

$ 11.40 - $6.84 = $4.66, the gain. 

89. He sowed as many acres as 2} bu. is contained times in 226 bu. ; that is, 
225 bu. -f- 2 J bu., or 90 ; hence, he sowed 90 A. 

40. The total depth = 18.72 in. + 9.35 in., or 28.07 in. 
The useful depth = 28.07 in. - 16.68 in., or 12.39 in. 

41. 2 reapers cut 2 x 11.26 A., or 22.5 A., per day ; then it took as many days 
to reap 90 A. as 22.6 is contained times in 90 ; that is, 90 -r- 22.5, or 4 ; hence, it 
took 4 days. 

42. 900 sacks -^ 90 = 10 sacks, the number per acre. 

48. 10 X 162 lb. = 1620 lb., the weight of the rough rice per acre ; 
1620 lb. H- 45 lb. = 36, the yield in bushels per acre. 

44. 90 X 36 bu. = 3240 bu., the yield from the whole field. 

45. He paid 90 x 2 sacks, or 180 sacks ; 180 sacks -r- 900 sacks = .20 ; that is, 
180 sacks is 20% of 900 sacks ; hence, he paid 20% of his crop for rent. 

He had left 100% - 20%, or 80%, of his crop. 

46. He paid 20%, or J, of 3240 bu. = 648 bu. 
He had left 3240 bu. - 648 bu., or 2692 bu. 
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47. 2592 X 85^ = $2203.20, the amount received. 

48. 90 X $ 17.88 = $ 1609.20, the expense. 

49. $2203.20 - $ 1609.20 = $ 594, the profit. 
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50. 2592 X 45 lb. = 116,640 lb., the quantity sold at the mill. 

51. 100 lb. is jj§ of 162 lb. ; that is, the cleaned rice weighed ^Jj as much as 
the rough rice ; then, the cleaned rice = }JJ of 116,640 lb., or 72,000 lb. 

52. 116,640 lb. = 116,640 ^ 162, or 720, sacks ; 720 h- 648 = IJ ; that is, 720 is 
1 J times 648 ; then, since it took 12 hr. to mill 648 sacks of rice, to mill 720 sacks 
it took 1 J X 12 hr., or 13J hr. 

58. The cleaned rice weighed 116,640 lb. - 72,000 lb., or 44,640 lb., less. 

54. 23,328 lb. -r- 116,640 lb. = .20 ; that is, 23,328 lb. is 20% of 116,640 lb. 
Hence, 20% of the rough rice consisted of hulls. 

55. The bran and polish weighed 44,640 lb. -23,328 lb., or 21,312 lb., = 
21,312 -5- 2000, or 10.656, T. ; then, 10.656 x $ 15 = $ 169.84, the sum received. 

56. The broken rice weighed 237o» or .23, of 72,000 lb. = 16,560 lb. 
The whole rice weighed 72,000 lb. - 16,660 lb., or 55,440 lb. 

67. 55,440 X 5i^ = $3187.80, the value of the unbroken rice. 

58. $414 -T- 16,560 = $.025, or 2J^, the price per pound. 

59. 297,900,000 lb. h- 331,000,000 lb. = .90 ; that is, 297,900,000 lb. is OO^o of 
331,000,000 lb. ; hence, these states produced 90% of the whole crop. ' 

60. 3J mi. = 3J X 320 rd., or 1040 rd. ; 
1040 X $ 1.05 = $ 1092, the expense. 
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61. He planted J of 14,550 cuttings, or 4850 cuttings. 

62. The sum of the monthly receipts = $ 2260 ; 

$187.50 -^ $2250 = .08J ; that is, $ 187.60 is 8J% of $2250. 

Hence, the receipts for October were 8J% of the total receipts. 

$236.25 H- $2250 = .105 ; that is, $236! 25 is 10 J % of $2250. 

Hence, the receipts for November were 10 i % of the total receipts. 

$337.50 -r- $2250 = .15 ; that is, $337.50 is 15% of $2250. 

Hence, the receipts for December were 15% of the total receipts. 

$405 - $2250 = .18 ; that is, $405 is 18% of $2250. 

Hence, the receipts for January were 18% of » the total receipts. 

$375 ^ $2260 = .16| ; that is, $375 is 16|% of $2250. 

Hence, the receipts for February were 16|% of the total receipts. 

The receipts for March were the same as for December. 

$281.25 -*- $2250 = .125 ; that is, $281.25 is 12^% of $2250. 

Hence, the receipts for April were 12 ^7o of the total receipts. 

$90 -!- $2250 = .04 ; that is, $90 is 4% of $2250. 

Hence, the receipts for May were 4% of the total receipts. 
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65. In October as many times 100 Tiolets were sold as $1 is contained times 
in 1 187.50 ; $ 187.50 -=- >^ 1 = 187.5 ; 187.5 x 100 violets = 18,750 violets. 

In November as many times 100 violets were sold as $1 is contained times 
in $236.25 ; $236.25 -- $ 1 = 236.25 ; 236.25 x 100 violets = 23,625 violets. 

In December as many times 100 violets were sold as $2 is contained times 
in $337.50 ; $337.50 -r- $2 = 168.75 ; 108.75 x 100 violets = 16,875 violets. 

In January as many times 100 violets were sold as $1.50 is contained 
times in $405 ; $405 -r- $ 1.50 = 270 ; 270 x 100 violets = 27,000 violets. 

In February as many times 100 violets were sold as $ 1 is contained times 
in $375 ; $375 --- $1 = 375 ; 375 x 100 violets = 37,500 violets. 

In Marcb as many times 100 violets were sold as $.75 is contained times 
in $337.50 ; $337.50 ^ $ .75 = 450 ; 450 x 100 violets = 45,000 violets. 

In April as many times 100 violets were sold as $ .75 is contained times 
in $281.25 ; $281.25 -4- $.75 = 375 ; 375 x 100 violets = 37,500 violets. 

In May as many times 100 violets were sold as $.75 is contained times 
in $90 ; $90 -4- $.75 = 120 ; 120 x 100 violets = 12,000 violets. 

Adding the several months* sales, the total number = 218,250. 

64. 218,250 violets -^ 4850 = 45 violets, the average per plant. 

66. 218,250 -- 100 = 2182.5 ; 2182.5 x S^ = $174.60, expressage. 

66. Since $174.60 was 33J%, or J, of the entire expense, J, or the whole 
expense = 3 x $174.60, or $523.80. 

> 67. The gain = $2250 - $523.80, or $1726.20. 
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1. Gold is weighed by troy weight, cotton by avoirdupois ; then, 1 lb. of 
cotton weighs 7000 gr. — 5760 gr., or 1240 gr., more than 1 lb. of gold. 

2. 1 av. lb. = 7000 gr. ; since there are 16 oz. in 1 av. lb., 1 av. oz. contains 
^ of 7000 gr., or 437 J gr. 

3.' 437.5 gr. -^ 480 gr. = .911+ ; that is, 437.6 gr. is .911+ of 480 gr. 
Hence, 1 av. oz. is .911+ of 1 troy oz. 

4. 3 X 50 oz. = 160 oz. ; 5 x 25 oz. = 125 oz. ; 3 x 15 oz. = 45 oz. ; then, 
100 oz. + 150 oz. + 125 oz. + 45 oz. = 420 oz. ; since 16 av. oz. = 1 lb., the 
number of pounds he bought = 420 oz. -=- 16 oz. , or 26 lb. and 4 oz. over. 

6. 4000 X 5 gr. = 20,000 gr. ; 4000 x 3 gr. = 12,000 gr. ; 12,000 x 2 gr. = 
24,000 gr. 

The quantity to be used = 20,000 gr. + 12,000 gr. + 24,000 gr. = 56,000 
gr. ; since 7000 gr. =1 av. lb., the number of pounds of quinine to be used = 
56,000 gr. -T- 7000 gr., or 8 lb. 

8 av. lb. = 8 X 16 oz., or 128 oz. ; 128 oz. cost 128 x 26^^, or $83.92. 
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6. 30 T. 876 lb. = 30 x 2000 lb., or 60,000 lb., + 875 lb. = 60,875 lb. ; 
60,875 X $.0845 = $5143.9375 ; hence, he received $5143.94. 

7. 1 long ton = 2240 lb. ; 840 lb. is ^5, or |, of 1 long ton. 
Then, 12| T. of pig iron cost 12| x $18.40, or $227.70. 

8. 5 T. 635 lb. = 5 X 2000 lb., or 10,000 lb., + 635 lb. = 10,635 lb.; at $1.10 
per 100 lb., 10,635 lb. of oats sold for 106.35 x $ 1.10 = $116,985, or $116.99. 

9. 1 lb. (troy), or 12 oz., of gold is worth 12 x $20.67183, or $248.06196. 

10. 5 lb. 8 oz. (troy) = 5 x 12 oz., or 60 oz., + 8 oz. = 68 oz. 
The value of 68 oz. = 68 x 66^, or $44.88. 

11. 2 lb. 10 oz. (troy^ = 2 x 12 oz., or 24 oz., + 10 oz. = 34 oz. 
The value of 34 oz. = 34 x 66^ = $22.44. 

12. 1 oz. = 20 pwt. ; then, 5 pwt. is ^, or J, oz. 
The value of 4^ oz. = 4J x 66^ = $2.80^. 

18. 1 oz. = 20 pwt. ; then, 4 pwt. is ^^ or J, oz. 

The value of llj oz. = llj x 66^ = $7,392, or $7.39. 

14. 2 lb. = 2 X 12 oz., or 24 oz. ; since 1 oz. = 20 pwt., 3 pwt. is ^ oz. 
Then, 2 lb. 10 oz. 3 pwt. = 24 oz. + 10 oz. + 2^ oz. =34^ oz. 
The value of 34^^^ oz. = 34^ x 66^ = $22,539, or $22.54. 

15. Since 1 pwt. = 24 gr., 16 pwt. = 16 x 24 gr., or 384 gr. ; 384 gr. + 12i gr. 
= 396i gr. ; 396^ gr. -4- 480 gr. = .826+ ; that is, 396i gr. is .826+ of 1 oz. ; then, 
1 lb. 16 pwt. 12i gr. = 12.826+ oz. 

The value of 12.826+ oz. = 12.826+ x m^ = $8.46516+, or $8.47. 

16. The silver weighs ^ of 412J gr., or i^-^ gr. ; i^^^ gr. -4-480 gr. = ^^ ; 
that is, i^^ gr. is ^^^ of 480 gr., or 1 oz. ; since silver is worth 64^ per oz., the 
bullion value of a silver dollar = ^2% o^ ^4^» or 49^^. 

17. 2 oz. 5 pwt. = 2 X 20 pwt., or 40 pwt., + 5 pwt. = 45 pwt. ; 

6 lb. 4 oz. = 6 X 12 oz., or 72 oz., + 4 oz. = 76 oz. ; 76 oz. 10 pwt. = 76 X 
20 pwt., or 1520 pwt., + 10 pwt. = 1530 pwt. 

Then, as many spoons weighing 2 oz. 5 pwt. each can be made from 6 lb. 
4 oz. 10 pwt. of silver as 45 pwt. is contained times in 1530 pwt. ; that is, since 
1530 pwt. -i- 45 pwt. = 34, 34 spoons can be made. 
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18. Since 1 pwt. = 24 gr., 21 J pwt. = 21^ x 24 gr., or 516 gr.; then, a double 
eagle contains ^ of 516 gr., or 464.4 gr., of pure gold. 

19. The pure gold in a double eagle weighs ^q of 21^ pwt., or 19.35 pwt. ; 
since 19.36 pwt. are worth $20, 1 pwt. is worth $20 -f- 19.35 = $1.03359+, or 
$1.0336. 
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ao. Since $20 is the value of 19.36 pwt. [solution Ex. 19] of pure gold, $1 is 
the value of ^q of 19.36 pwt., or .9676 pwt. 

21. 1 lb. 2 oz. (troy) = 14 oz. = 14 x 20 pwt., or 280 pwt. ; 
280 X $ 1.03 = $288.40, the cost. 

22. Since 1 double eagle, or $20, weighs 21^ pwt., $6000 in gold coin weighs 
as many times 21^ pwt. as $20 is contained times in $6000 ; that is, $6000 in 
gold weighs 260 x 21 J pwt. = 6376 pwt.; since 20 pwt. = 1 oz., 6376 pwt. = 
(6376 ^ 20) oz., or 268| oz.; since 12 oz. (troy) = 1 lb., 268} oz. = (268i-4- 12) lb., 
or 22 lb. and 4 J oz. over ; hence, $6000 in gold coin weighs 22 lb. 4f oz. (troy). 

28. $5000 in gold weighs 22 lb. 4| oz. (Ex. 22); $16,000 -f- $5,000 = 3 ; that 
is, $16,000 is 3 times $5000 ; then, $16,000 in gold weighs 3 x 22 lb. 4} oz., or 
671b. 2 J oz. (troy). 

24. Since a double eagle weighs 21 J pwt., the allowable loss of weight = }%, 
or .005, of 21 J pwt. = .1076 pwt. ; then, the least weight that will be received = 
21.5 pwt. - .1076 pwt. = 21.3925 pwt. 

25. When a double eagle has lost J% in weight, it has lost f % in value ; }%, 
or .0075, of $20 = $.16, the loss in value-; then, this double eagle is worth 
$20 -$.15, or $19.85. 

26. 1 double eagle, or $20 in gold, weighs 21^ pwt.; $1,000,000 -!- $20 = 
60,000 ; that is, $1,000,000 is 60,000 times $20 ; then, $1,000,000 weighs 60,000 
X 21i pwt., or 1,076,000 pwt. ; since 20 pwt. = 1 oz., 1,075,000 pwt. = (1,075,000 
-?- 20 'J oz., or 63,760 oz. ; since 12 oz. (troy) = 1 lb. , 53,750 oz. = (63,750 -^ 12) lb., 
or 4,479^ lb. ; hence, $1,000,000 in gold weighs 4,479J lb. (troy). 

27. Since $20 in gold weighs 21 J pwt. , $ 1 weighs ^ of 21 J pwt., or 1.075 pwt., 
= 1.076 X 24 gi-., or 26.8 gr. ; 188 pwt. 3 gr. = 188 x 24 gr., or 4612 gr., + 3 gr. = 
4616 gr.; since 25.8 gr. are worth $1, 4516 gr. are worth as many dollars as 25.8 
is contained times in 4615, or ^ 175, the loss. 

$175 -J- $1,000,000 = .000176; that is, $175 is .0176%, or .01f%, of 
$1,000,000 ; hence, the loss was .01}%. 

28. .48 X $20 = $9.60, the total value of the gold ; 
26 X 65^ = $16.26, the total value of the silver ; 
$9.60 + $16.25 = $25.85, the total value of both ; 
$25.85 -4- 17 = $1.62+, the value per ton. 

29. 7 lb. 10 oz. (troy) = 7 x 12 oz., or 84 oz., -|- 10 oz. = 94 oz.; 
$ 1814 -J- 94 = $19,298-, the value per ounce. 

Page 216 

1. -The volume = (120 x 4 x 4) cu. ft. = 1920 cu. ft.; since 1 cord = 128 cu. 
ft., the number of cords in 1920 cu. ft. is 1920 -r- 128, or 15 cords. 
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2. The volume = (70 x 6 x 4) cu. ft. = 1824 cu. ft.; since 1 cord = 128 cu. 
ft., the number of cords in 1824 cu. ft. is 1824 -r- 128, or 14^ cords. 

8. i mi. = J of 6280 ft., or 1320 ft. ; the volume = (1320 x 8 x 4) cu. ft. = 
42,240 cu. ft. ; since 1 cord = 128 cu. ft., the number of cords in 42,240 cu. ft. is 
42,240 H- 128, or 330 cords. 

4. The volume = (8 x 4^ x 4) cu. ft. = 144 cu. ft. ; since 1 cord = 128 cu. ft., 
the number of cords in 144 cu. ft. = 144 -r- 128, or 1| cords. 

5. Since 1 gal., or 4 qt. = 231 cu. in., 1 qt. (liquid measure) = J of 231 cu. 
in., or 57} cu. in. 

Since 1 bu., or 32 qt. = 2150.42 cu. in., 1 qt. (dry measure) = 2150.42 cu. 
in. -r- 32 = 67.200625, or 671+ cu. in. 

6. The volume of the bin = (7 x 7 x 80) cu. ft. = 3920 cu. ft. ; since 1 bu.= 
IJ cu. ft., the number of bushels in 3920 cu. ft. is 3920 -i- 1 J, or 3136 bu. 

7. The volume of the vat = (11 x 4 x 3^) cu. ft. = 154 cu. ft. = 154 x 1728 
cu. in., or 266,112 cu. in. ; since 1 gal. = 231 cu. in., the number of gallons of 
milk in 266,112 cu. in. is 266,112 -5- 231, or 1152 gal. 
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8. 8 ft. 4 in. = 8J ft. ; the cubical contents = (36 x 8J x 8) cu. ft. = 2400 
cu. ft. 

9. Since 1 bu. = IJ cu. ft., the number of bushels in 2400 cu. ft. is 2400 -h 
IJ, or 1920 bu. ; 1920 x 32 lb. = 61,440 lb., the amount it would contain. 

10. It is 80,000 lb. - 61,440 lb., or 18,560 lb., less. 

11. Since 1 bu. = IJcu. ft., the number of bushels of wheat in 2400 cu. ft. 
is 2400 ^ IJ, or 1920 bu. ; the wheat would weigh 1920 x 60 lb., or 116,200 lb.; 
then, the load would exceed the capacity allowed by 116,200 lb. — 80,000 lb., or 
35,200 lb. 

12. The car being 36 ft. long and 8J ft. wide, the volume of wheat would be 
(36 X 8J X 1) cu. ft. = 300 cu. ft. ; since 1 bu. = IJ cu. ft., the number of 
bushels of wheat would be 300 -^ 1 J, or 240 bu. 

18. Since 1 bu. of wheat weighs 60 lb., the number of bushels in 80,000 lb. of 
wheat = 80,000 -^ 60, or ^^^3^ bu.; since [Ex. 12] the car contains 240 bu. when 
filled to a height of 1 ft., to contain ^^ bu. it must be filled to a height of ^^^ 
H- 240, or 6f , ft. 

14. 1200 bu. of shelled corn weigh 1200 x 56 lb., or 67,200 lb.; 

36,000 lb. + 67,200 lb. = 102,200 lb., the weight of the loaded car. 
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16. 200 X 2 bu., or 400 bu., of clover seed weigh 400 x 601b. = 24,000 lb.; 
80 X 200 lb. = 16,000 lb., the weight of the bran ; 
226 X 60 lb. = 13,500 lb., the weight of the potatoes ; then. 
The weight of the car and its load = 36,000 lb. + 24,000 lb. + 16,000 lb. 
+ 13,500 lb. = 88,500 lb. 

16. The 4 bbl., filled, weighed 347 lb. + 342 lb. + 348 lb. + 340 lb. = 1377 lb. 
The 4 bbl., empty, weighed 26 lb. + 24 lb. + 26 lb. + 23 lb. = 97 lb. 
Then, 1377 lb. - 97 lb. = 1280 lb., the weight of the sugar. 

At $4.26 per 100 lb., 1280 lb. of sugar cost 12.8 x $4.26, or $54.40. 
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17. The weight = 16 x 196 lb., or 3136 lb. 
The cost = 16 X $4.75, or 876. 

18. The weight = 20 x 280 lb., or 6600 lb. 
The cost = 20 X -f 1.15, or $23. 

19. The weight = 120 x 200 lb., or 24,000 lb. 
The cost = 120 X $ 12.80, or $ 1636. 

20. The weight = 275 lb. + 280 lb., or 655 lb. 
The cost = 565 x IS^^ = $74.92i, or .$74.93. 

21. The weight = 260 lb. + 290 lb. + 260 lb. = 800 lb. 
The cost a* $7.65 per 100 lb. = 8 x $7.66, or $60.40. 

22. The gain per gallon = 50 j^ — 38 j^, or 12 j^. 
The total gain = 49 x 12jzf, or $5.88. 

28. The amount received = 52 x 14 j^, or $7.28. 
The gain = $7.28 - $6.76, or $1.53. 

24. The gain per gallon = 90^ - Ql\^, or 22JJ25. 
The total gain = 50 x 22\^, or $11.25. 

25. The amount received = 50 x 26 J^, or $12.60. 
The gain = $12.60 - $6.26, or $7.26. 

26. The gain per gallon = 75^ — 58^, or 17^. 
The total gain = 47 x 11^, or $7.99. 

27. The gain per gallon = 35j25 - 28ijzf, or OJ^. 
The total gain = 50 x ^^, or $3.26. 

28. 2f bu. = 2| X 4 pk., or 11 pk. ; the amount received = 11 x 20j25, or $2.20. 
The gain = $2.20 - $1.60, or $.60. 

29. Since 32 qt =.1 bu., the selling price per bushel = 32 x 5^, or $1.60. 
Then, the gain per bushel = $1.60 - $1.40, or $.20. 

The gain on 4 x 4 bu., or 16 bu. = 16 x $.20, or $3.20. 
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80. Since 30 lb. are in a box, the selling price per box = 30 x 10^, or $3. 
Then, the gain per box = |3 - $2.60, or $.60. 

The gain on 6 boxes = 6 x $ .60, or $3. 

81. Since 30 doz. are in a case, the selling price per case = 30 x 26^, or $7.80. 
Then, the gain per case = $7.80 - $6.46, or $ 1.36. 

The gain on 7 cases = 7 x $1.36, or $9.46. 

82. The gain per pound = 27^ — 22J^, or 4^^. 

The gain on 8 x 60 lb., or 480 lb. = 480 x 4J^, or $21.60. 

'88. The gain per pound = 12^ — OJ^, or 2J^. 

The gain on 12 x 26 lb., or 300 lb. = 300 x 2i^, or $7.60. 

84. The gain per bag = $1.46 - $ 1.26, or $.20 ; 

18 T. = 18 X 2000 lb., or 36,000 lb. ; the number of 100-lb. bags required 
to hold 36,000 lb. of meal is 36,000 -^ 100, or 360 bags. 
The gain on 360 bags = 360 x $.20, or $ 72. 

86. Since 20 cwt. = 1 T., the selling price per ton = 20 x $1.10, or $22. 
Then, the gain per ton = $22 — $19, or $3. 
The total gain = 12 x $3, or $36. 
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1. The volume of the first cistern = (6 x 6 x lOJ) cu. ft. = 378 cu. ft. 
Since 1 cu. ft. = 7i gal., 378 cu. ft. = 378 x 7i gal, or 2835 gal. 

Since 1 bbl. of water = 31^ gal., the number of barrels in 2835 gal. = 
2836 -^ 31i, or 90 bbl. 

The volume of the second cistern = (16 x 8J x 7i) cu. ft. = 1060 cu. ft. 

Since 1 cu. ft. = 7^ gal., 1050 cu. ft. = 1050 x 7i gal., or 7876 gal. 

Since 1 bbl. of water = 31 J gal., the number of barrels in 7876 gal. = 
7876 ^31i, or 260 bbl. 

2. Since 1 cu. ft. = 7 J gal., the number of cubic feet in 7600 gal. = 7600 h- 
7i, or 1000 cu. ft. 

Since 1 bbl. of water = 31 J gal., the number of barrels in 7600 gal. = 
7600 ^ 31i, or 238^^ bbl. 

8. Since 1 cu. ft. = 7 J gal., the number of million cubic feet in 18f million 
gal. of water = 18 J -^ 7i, or 2 J million cu. ft. ' 

4. The total area of the filters = 8 x 30,000 sq. ft., or 240,000 sq. ft. 
The depth of water, 110 in. = llO -^ 12, or 9J, ft. ; then. 
The volume of water filtered = (240,000 x 9J) cu. ft., or 2,200,000 

cu. ft. 

Since 1 cu. ft. = 7 J gal., the number of gallons filtered per day = 2,200,000 

X 7i gal., or 16,600,000 gal. 
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6. The area drained = 8240 x 27,878,400 sq. ft., or 229,718,016,000 sq. ft. ; 
since 40 in. = 40 -r- 12, or 3J ft., the volume of water = (3J x 229,718,016,000) 
cu. ft., or 766,726,720,000 cu. ft. ; since 1 cu. ft. = 7i gal., 766,726,720,000 cu. 
ft. = 766,726,720,000 x 7i gal, or 6,742,960,400,000 gal.; hence, the quantity 
of water, to the nearest million gallons, is 6,742,960 million gal. 

6. Since 1 gal. of fresh water weighs 8^ lb., 1 gal. of Dead Sea water 
weighs 1.24 x 8 J lb., or lOJ lb. 

7. 600 gal. of water weigh 600 x 8J lb., or 6000 lb. ; since milk is 1.03 
times as heavy as water, 600 gal. of milk weigh 1.03 x 6000 lb., or 6150 lb. 

8. 30 in. = 2i ft. ; 12 in. =1 f t. ; then, the volume of the block of ice = 
(2 X 2i X 1) cu. ft. =5 cu. ft. ; 6 cu. ft. of water weigh 6 x 62^ lb., or 312 J 
lb . ; then, 6 cu. ft. of ice weigh .92 x 312^ lb., or 287 J lb. 
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9. 1 cu. ft. of water = 62i lb. ; 163f lb. -4- 62^ lb. = 2.62 ; that is, 163f lb. 
is 2.62 times 62^ lb. ; hence, the first kind of marble was 2.62 times as heavy. 

184f lb. -t- 62i lb. = 2.96; that is, 184f lb. is 2.96 times 62^ lb. ; hence, 
the second kind of marble was 2.96 times as heavy. 

10. Since 1 cu. ft. of water weighs 62^ lb., 1 cu. ft. of cork weighs .24 x 62^ 
lb., or 16 lb. 

11. 30 in. = 2 J ft. ; the volume of the comer stone = (4 x 4 x 2 J) cu. ft., 
or ^ cu. ft. ; 40 cu. ft. of water weigh 40 x 62^ lb., or 2600 lb. ; then, 40 cu. 
ft. of granite weigh 2.72 x 2600 lb., or 6800 lb. 

12. The volume of the plate = (90 x 66 x f) cu. in. = 1890 cu. in. = }^|J 
cu. ft. ; since 1 cu. ft. of water weighs 62 J lb., and steel is 7.84 times as heavy 
as water, 1 cu. ft. of steel weighs 7.84 x 62i lb., or 490 lb.; then, jffj cu. ft. 
of steel plate weigh {^ x 490 lb., or 636|| lb. 

18. 1 cu. ft. of water weighs 62J lb. ; 

1 cu. ft. of lead weighs 11.36 x 62^ lb., or 709f lb. ; 

1 cu. ft. of tin weighs 7.28 x 62^ lb., or 455 lb. ; then, 

1 cu. ft. of lead weighs 709} lb. — 466 lb., or 264| lb., more. 
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1. Since the thickness is 2'/, and the width 12'', or 1', each piece contains 
(2 X 1 X 12) ft., or 24 ft. ; and 24 pieces contain 24 x 24 ft., or 676 ft. 

2. Since the thickness is 2'', and the width 6", or J', each piece contains 
(2 X i X 14) ft., or 14 ft. ; and 15 pieces contain 15 x 14 ft., or 210 ft. 

8. Since the thickness is 2'', and the width 4'', or J', each piece contains 
(2 X J X 10) ft., or 6f ft. ; and 260 pieces contain 260 x 6| ft., or 1666f ft. 



44 KEY TO PROGRESSIVE ARITHMETICS [223 

4. Since the thickness is 3", and the width 8'', or |', each piece contains 
(3 X f X 16) ft., or 32 ft. ; and 112 pieces contain 112 x 32 ft., or 3584 ft. 

6. Since the thickness is 2", and the width 8'', or |', each piece contains 
(2 X i X 14) ft., or ^ ft. ; and 64 pieces contain 64 x ^-^ ft., or 1194| ft. 

6. Since the thickness is 2", and the width 12", or 1', each piece contains 
(2 X 1 X 12) ft., or 24 ft. ; and 80 pieces contain 80 x 24 ft., or 1920 ft. 

7. Since the thickness is 4'', and the width 6", or J', each piece contains 
(4 X i X 18) ft., or 36 ft. ; and 125 pieces contain 125 x 36 ft., or 4500 ft. 

8. Since the thickness is 6", and the width 8'', or J', each piece contains 
(6 X J X 18) ft., or 72 ft. ; and 75 pieces contain 75 x 72 ft., or 5400 ft. 

9. Since the thickness is 4'', and the width 8", or |', each piece contains 
(4 X I X 12) ft., or 32 ft. ; and 48 pieces contain 48 x 32 ft., or 1536 ft. 

10. Since the thickness is 7'', and the width 9", or f, each piece contains 
(7 X } X 11) ft., or 2.3^ ft. ; and 84 pieces contain 84 x ^^ ft., or 4851 ft. 

11. Since the thickness is 6", and the width 14", or J', each piece contains 
(6 X J X 14) ft., or 98 ft. ; and 112 pieces contain 112 x 98 ft., or 10,976 ft. 

12. Since the thickness is 8", and the width 16", or f', each piece contains 
(8 X I X 20) ft., or ^o. ft ; and 96 pieces contain 96 x ^^ ft., or 20,480 ft. 

18. Adding, the sum of the several quantities above = 56, 894 J ft. 

At .1^24 per 1000 ft., 56,894 J ft. cost 56.894J x $24 = .$1365.464, or 
$1365.47. 

14. Sills = (4 X I X 200) ft. = 533| ft. ; girder = (8 x 1 x 30) ft. = 240 ft. ; 
7 posts = 7 X (4 X I X 22) ft. = 410J ft. ; 2 posts = 2 x (4 x | X 18) ft. = 
96 ft. ; beams = (3 x J x 84) ft. = 168 ft. ; then. 

The total amount of lumber = 533J ft. + 240 ft. + 410J ft. + 96 ft. + 
168 ft. = 1448 ft.; at $21 per M, 1448 ft. cost 1.448 x $21 = $30,408, or $30.41. 

16. Plates = (4 X i X 100) ft. = 200 ft. ; ties = (4 x J x 340) ft. = 680 ft. ; 
ridge = (3 x 1 x 28) ft. = 84 ft. ; 45 beams = 45 x (3 x f x 2^) ft. = 1980 ft. ; 
24 rafters = 24 x (2 x f x 20) ft. = 640 ft. ; then, 

The total amount of lumber = 200 ft. -f 680 ft. + 84 ft. + 1980 ft. + 
640 ft. = 3584 ft. , at $21 per M, 3584 ft. cost 3.584 x $21 = $75,264, or $ 75.27. 

16. Sills = (6 X f X 250) ft. = 1000 ft. ; plates = (4 x i x 250) ft. = 500 ft. ; 
ties = (4 X i x 825) ft. = 650 ft. ; girders = (8 x 1 x 46) ft. = 368 ft. ; 10 
posts = 10 X (4 x f X 24) ft. = 640 ft. ; then. 

The total amount of lumber = 1000 ft. + 500 ft. + 660 ft. + 368 ft. + 
640 ft. =3168 ft.; at $21 per M, 3158 ft. cost 3.158 x $21 = $66,318, or 
$66.32. 
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17. 70 joists = 70 X (2 X J X 22) ft. = 2566^ ft. ; 20 joists = 20 x (2 x | X 
15) ft. = 500 ft. ; 8 joists = 8 x (2 x f x 13) ft. = 173i ft. ; purlins = (4 x i X 
240) ft. = 480 ft. ; beams = (3 x } x 200) ft. = 400 ft. ; then, 

The total amount of lumber = 2566| ft. + 500 ft. + 173J ft. + 480 ft + 
400 ft. = 4120 ft. ; at $21 per M, 4120 ft. cost 4.120 x $21 = $86.52. 
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18. 440 studs contain 440 x (2 x J x 12) ft. = 3520 ft. ; at $20 per M, 
3520 ft. cost 3.520 x $ 20 = $ 70. 40. 

19. 320 rafters contain 320 x (2 x J x 18) ft. = 9600 ft. ; at $22 per M, 
9600 ft. cost 9.600 x $ 22 = $ 211.20. 

20. 8 girders contain 8 x (8 x 1 x 28) ft. = 1792 ft. ; at $28 per M, 1792 ft. 
cost 1.792 X $28 = $50,176, or $60.18. 

21. 800 boards contain 800 x (1 x | x 12) ft. = 6400 ft. ; at $17 per M, 6400 ft. 
cost 6.400 X $ 17 = $ 108.80. 

22. 640 X 2i j^ = $ 16, the cost of the molding. 

23. At $ 36 per M, 6250 ft. cost 6.250 x $ 36 = $ 225. 

24. 6 posts contain 6 x (4 x f x 36) ft. = 576 ft. ; at $30 per M, 576 ft. cost 
.576 X $30 = $17.28. 

25. The total length of boards = 5 x 64 rd., or 320 rd. = 320 x 16J ft., or 
5280 ft. ; since the boards are 1 in. thick and 6 in., or J ft., wide, they contain 
(1 X i X 5280) board feet = 2640 ft. ; at $20 per M, 2640 ft. cost 2.640 x $20 = 
$52.80. 

26. Since the pieces are laid the long way of the room, and the room is 15', 
or 180'', wide, as many pieces 2^" wide are required as 2J is contained times 
in 180 ; that is, 180 -h 2^, or 72 pieces. 

27. The boards being less than 1" thick, 72 pieces 3", or J' wide, and 16' 
long, contain 72 x (1 x J x 16) ft. = 288 ft. ; at $54 per M, 288 ft. cost .288 x $54 
= $15,552, or $15.56. 

28. 38 joists = 38 x (2 x 1 x 24) ft. = 1824 ft., which cost 1.824 x $25 = 
$45.60 ; 160 boards = 160 x (1 x ^^j x 12) ft. = 1120 ft., which cost 1.120 x $ 16 = 
$17.92; 38 strips 24' long = 38 x 24' = 912', which cost ^ 912 x 2^ = $18.24 ; 
30 strips = 30 X (2 X J X 15) ft. = 225 ft., which cost .225 x $22 = $4.95 ; 
64 boards = 64 x (IJ x | x 26) ft. = 1560 ft., which cost 1.560 x $30 = $46.80. 

The total cost of the materials = $ 45.60 + $17.92 + $ 18.24 + $4.95 + 
$46.80 + $3.65 =$137.16. 

29. It contained (7 x 24 x 5) ft. = 840 ft. 

80. The cubic contents of the plank = (24 x 5 x ^) cu. ft. = 70 cu. ft ; 
2050 lb. -7- 70 = 29f IId., the weight per cubic foot. 
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4. Since the thickness is 3", and the width 8'', or |', each piece contains 
(3 X f X 16) ft., or 32 ft. ; and 112 pieces contain 112 x 32 ft., or 3584 ft. 

6. Since the thickness is 2", and the width 8'', or |', each piece contains 
(2 X i X 14) ft., or y ft. ; and 64 pieces contain 64 x ^-^ ft., or 1194| ft. 

6. Since the thickness is 2", and the width 12", or 1', each piece contains 
(2 X 1 X 12) ft., or 24 ft. ; and 80 pieces contain 80 x 24 ft., or 1920 ft. 

7. Since the thickness is 4", and the width 6", or J', each piece contains 
(4 X i X 18) ft., or 36 ft. ; and 125 pieces contain 125 x 36 ft., or 4500 ft. 

8. Since the thickness is 6", and the width 8", or |', each piece contains 
(6 X J X 18) ft., or 72 ft. ; and 75 pieces contain 75 x 72 ft., or 5400 ft. 

9. Since the thickness is 4", and the width 8", or |', each piece contains 
(4 X I X 12) ft., or 32 ft. ; and 48 pieces contain 48 x 32 ft., or 1536 ft. 

10. Since the thickness is 7", and the width 9", or f, each piece contains 
(7 X } X 11) ft., or ifJ^ ft. ; and 84 pieces contain 84 x ^p ft., or 4851 ft. 

11. Since the thickness is 6", and the width 14", or J', each piece contains 
(6 X J X 14) ft., or 98 ft. ; and 112 pieces contain 112 x 98 ft., or 10,976 ft. 

12. Since the thickness is 8", and the width 16", or f', each piece contains 
(8 X I X 20) ft., or ^^ ft! ; and 96 pieces contain 96 x ^^ ft., or 20,480 ft. 

18. Adding, the sum of the several quantities above = 56,894 1 ft. 

At .1^24 per 1000 ft., 56,894 J ft. cost 56.894 J x $ 24 = .$ 1365.464, or 
$1365.47. 

14. Sills = (4 X I X 200) ft. = 533 J ft. ; girder = (8 x 1 x 30) ft. = 240 ft. ; 
7 posts = 7 X (4 X I X 22) ft. = 410} ft. ; 2 posts = 2 x (4 x | x 18) ft. = 
96 ft. ; beams = (3 x | x 84) ft. = 168 ft. ; then. 

The total amount of lumber = 533} ft. + 240 ft. + 410} ft. + 96 f t. + 
168 ft. = 1448 ft.; at $21 per M, 1448 ft. cost 1.448 x $21 =$30,408, or $30.41. 

16. Plates = (4 X } X 100) ft. = 200 ft. ; ties = (4 x } x 340) ft. = 680 ft. ; 
ridge = (3 x 1 x 28) ft. = 84 ft. ; 45 beams = 45 x (3 x } x 2^) ft. = 1980 ft. ; 
24 rafters = 24 x (2 x } x 20) ft. = 640 ft. ; then. 

The total amount of lumber = 200 ft. -f 680 ft. + 84 ft. + 1980 ft. + 
640 ft. = 3584 ft. , at $21 per M, 3584 ft. cost 3.584 x $21 = $75,264, or $ 75.27. 

16. Sills = (6 X } X 250) ft. = 1000 ft. ; plates = (4 x i x 250) ft. = 500 ft. ; 
ties = (4 X i x 825) ft. = 650 ft. ; girders = (8 x 1 x 46) ft. = 368 ft. ; 10 
posts = 10 X (4 x } X 24) ft. = 640 ft. ; then. 

The total amount of lumber = 1000 ft. + 500 ft. + 650 ft. + 368 ft. + 
640 ft. =3158 ft.; at $21 per M, 3158 ft. cost 3.158 x $21 = $66,318, or 
$66.32. 
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17. 70 joists = 70 X (2 X J X 22) ft. = 2666| ft. ; 20 joists = 20 x (2 x | X 
16) ft. = 600 ft. ; 8 joists = 8 x (2 x f x 13) ft. = 173J ft. ; purlins = (4 x i x 
240) ft. = 480 ft. ; beams = (3 x } x 200) ft. = 400 ft. ; then, 

Tlie total amount of lumber = 2666| ft. + 500 ft. + 173J ft. + 480 ft. + 
400 ft. = 4120 ft. ; at $21 per M, 4120 ft. cost 4.120 x $21 = $86.62. 

Page 224 

18. 440 studs contain 440 x (2 x J x 12) ft. = 3520 ft. ; at $20 per M, 
3520 ft. cost 3.620 x $20 = $ 70.40. 

19. 320 rafters contain 320 x (2 x f x 18) ft. = 9600 ft. ; at $22 per M, 
9600 ft. cost 9.600 x $ 22 = $ 211.20. 

20. 8 girders contain 8 x (8 x 1 x 28) ft. = 1792 ft. ; at $28 per M, 1792 ft. 
cost 1.792 X $28 = $60,176, or $60.18. 

21. 800 boards contain 800 x (1 x } x 12) ft. = 6400 ft. ; at $17 per M, 6400 ft. 
cost 6.400 X $ 17 = $ 108.80. 

22. 640 X 2i J^ = $ 16, the cost of the molding. 

23. At $ 36 per M, 6250 ft. cost 6.250 x $ 36 = $ 225. 

24. 6 posts contain 6 x (4 x f x 36) ft. = 676 ft. ; at $30 per M, 576 ft. cost 
.576 x$ 30 = $17.28. 

25. The total length of boards = 5 x 64 rd., or 320 rd. = 320 x 16J ft., or 
5280 ft. ; since the boards are 1 in. thick and 6 in., or J ft., wide, they contain 
(1 X J X 5280) board feet = 2640 ft. ; at $20 per M, 2640 ft. cost 2.640 x $20 = 
$52.80. 

26. Since the pieces are laid the long way of the room, and the room is 16', 
or 180'', wide, as many pieces 2J" wide are required as 2^ is contained times 
in 180 ; that is, 180 -^ 2^, or 72 pieces. 

27. The boards being less than V thick, 72 pieces 3'', or \' wide, and 16' 
long, contain 72 x (1 x J x 16) ft. = 288 ft. ; at $64 per M, 288 ft. cost .288 x $64 
= $15,552, or $15.66. 

28. 38 joists = 38 x (2 x 1 x 24) ft. = 1824 ft., which cost 1.824 x $25 = 
$45.60 ; 160 boards = 160 x (1 x ^^^ x 12) ft. = 1120 ft., which cost 1.120 x $ 16 = 
$17.92; 38 strips 24' long = 38 x 24' = 912', which cost 912 x 2jzf = $18.24 ; 
30 strips = 30 X (2 X J X 16) ft. = 226 ft., which cost .225 x $22 = $4.96 ; 
64 boards = 64 x (IJ x { x 26) ft. = 1560 ft., which cost 1.560 x $30 = $46.80. 

The total cost of the materials = $ 45.60 + $17.92 + $ 18.24 + $4.96 + 
$46.80 + $3.65 =$137.16. 

29. It contained (7 x 24 x 6) ft. = 840 ft. 

80. The cubic contents of the plank = (24 x 5 x t^) cu. ft. = 70 cu. ft ; 
2050 lb. -r- 70 = 29f l]b., the weight per cubic foot. 
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1. Since 100 laths = 1 bundle, 2000 laths = 20 bundles ; 20 x 10^ = f 2, the 
cost of this labor; lath nails cost 10 x 6^ = 60^ ; sand cost 5 x 90^ = $4.50 ; 
common lime cost 4 x $1 = $4 ; plaster cost 1} x 26^ = 37 J ^, or 38^ ; mason 
cost IJ X $3.50 = $5.25 ; helper cost ljx$2 = $3; laborer cost J x $ 1.50 = 
f.75. 

The items, in order = $4.50 + $2 + $.60 + $4.50 + $4 + $1.50 + $.38 + 
$.50 + $5.25 + $3 + $.75 + $1 + $2.20 = $30.18; 10%, or .10, of $30.18 = 
$3,018; $30.18 + $3,018 = $33,198, or $33.20, cost of 100 sq. yd.; $33.20^ 
100 = 33.2 j^, cost of one sq. yd. 

2. The distance round the room = 2 x (16 ft. + 14 ft.) = 60 ft. ; then. 
The total area of the walls = (9 x 60) sq. ft. = 540 sq. ft. 

The area of the ceiling = (16 x 14) sq. ft. = 224 sq. ft. 

The area of walls and ceiling = 540 sq. ft. + 224 sq. ft. = 764 sq. ft. 
. The deductions are : 2 windows 3 J' by 6', or 42 sq. ft. ; and 2 doors 3' by 
7', or 42 sq. ft.'; 42 sq. ft. + 42 sq. ft. = 84 sq. ft. 

The total area, less deductions = 764 sq. ft. — 84 sq. ft., or 680 sq. ft. = 
(680 H- 9) sq. yd., or 75f sq. yd. ; then, 

75f X 35J25 = $26.44 J, or $26.45, the cost. 

8. From the solution of Ex. 2, the area of the walls = 540 sq. ft., and the 
deductions = 84 sq. ft. ; 540 sq. ft. - 84 sq. ft. = 456 sq. ft. = (456 -^ 9) sq. yd., or 
50}sq.yd.; 

50f X 30 jzf = $ 15.20, the cost of painting. 

The area of the ceiling, 224 sq. ft. = (224 -r- 9) sq. yd., or 24f sq. yd. ; 

24| X lOjzf = $2.48|, or $2.49, the cost for tinting; 

$15.20 + $2.49 = $17.69, the total cost. 
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4. The area of the 2 sides = 2 x (27 x 78) sq. ft. = 4212 sq. ft. 

The area of the 2 ends up to the eaves = 2 x (27 x 32) sq. ft. = 1728 sq. ft. 

Since the ends above the eaves form triangles, and the height of each 
triangle is 39' - 27', or 12', the area of each triangle = J of (12 x 32) sq. ft. = 
192 sq. ft. ; and the area of both triangles = 2 x 192 sq. ft. = 384 sq. ft. 

The total area of sides and ends = 4212 sq. ft. + 1728 sq. ft. + 384 sq. ft. 
= 6324 sq. ft. = (6324 -- 9) sq. yd., or 702f sq. yd. ; 

702 j X 12Jj?^ = $87.83J, or $87.84, the cost. 

6. The area of the roof = 2 x (22 x 81) sq. ft., or 3564 sq. ft. = (3564 -r- 9) 
sq. yd., or 396 sq. yd. ; 

396 X 16^ = $63.36, the cost. 
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6. The distance round the room = 2 x (17^' -f 16') = 67' ; then, 
The total area of the walls = (67 x 10) sq. ft. = 670 sq. ft. 
The area of the ceiling = (17} x 16) sq. ft. = 280 sq. ft. 

The area of walls and ceiling = 670 sq. ft. + 280 sq. ft, or 950 sq. ft. ; 
960 sq. ft. = (960 -- 9) sq. yd. = 106.6 - sq. yd. 

The deductions are : 3 doors = 3 x 1.2 sq. yd., or 3.6 sq. yd. ; and 4 win- 
dows = 4 X .9 sq. yd., or 3.6 sq. yd. ; 3.6 sq. yd. + 3.6 sq. yd. = 7.2 sq. yd. 

The total area, less deductions = 106.6 sq. yd. — 7.2 sq.yd., or 98.4 sq.yd. ; 
98.4 X 32jzf = $31,488, or $31.49, the cost. 

7. The distance round the room = 2 x (14 J' + 14') = 67 ft. ; then, 
The total area of the walls = (67 x 10) sq. ft. = 670 sq. ft. 
The area of the ceiling = (14} x 14) sq. ft. = 203 sq. ft. 

The area of walls and ceiling = 670 sq. ft. + 203 sq. ft., or 773 sq. ft. ; 
773 sq. ft. = (773 - 9) sq. yd. = 86.9- sq. yd. 

The deductions are : 4 doors = 4 x 1.2 sq. yd., or 4.8 sq. yd. ; and 3 win- 
dows = 3 X .9 sq. yd., or 2.7 sq. yd. ; 4.8 sq. yd. +2.7 sq. yd. = 7.5 sq. yd. 

The total afea, less deductions = 85.9 sq. yd. — 7.6 sq. yd. = 78.4 sq. yd.; 

78.4 X 32^ = $26,088, or $26.09, the cost. 

8. The distance round the room = 2 x (lli^' + 14') = 60^ ft.; then. 
The total area of the walls = (60J x 10) sq. ft. = 501 J sq. ft. 
The area of the ceiling = (11,^^ x 14) sq. ft. = 155J sq. ft. 

The area of walls and ceiling = 501f sq. ft. -f 156J sq. ft., or 666| sq. ft. ; 
666| sq. ft. = (666f -r- 9) sq. yd. = 73.0- sq. yd. . 

The deductions are : 4 doors = 4 x 1.2 sq. yd., or 4.8 sq. yd. ; and 1 win- 
dow = .9 sq. yd. ; 4.8 sq. yd. + .9 sq. yd. = 5.7 sq. yd. 

The total area, less deductions = 73 sq. yd. — 5.7 sq. yd., or 67.3 sq. yd. ; 
67.3 X 32^ = $21,536, or $21.54, the cost. 

9. Figuring each room separately : 

The distance round the room = 2 x (13^32' + 10') = 46J' ; then. 
The total area of the walls = (46^ x 10) sq. ft. = 461 f sq. ft. 
The area of the ceiling = (13^^^ x 10) sq. ft. = 130f sq. ft. 
The area of walls and ceiling = 461f sq. ft. + 130| sq. ft. = 692} sq. ft. ; 
692} sq. ft. = (592} h- 9) sq. yd. = 65.8+ sq. yd. 

The deductions are: 2 doors = 2x1.2 sq. yd., or 2.4 sq. yd. ; and 1 
window = .9 sq. yd. ; 2.4 sq. yd. + .9 sq. yd. = 3.3 sq. yd. 

The total area, less deductions = 66.8 sq. yd. — 3.3 sq. yd., or 62.5 sq. yd. ; 

62.5 X 32jzf = $20 the cost for 1 room ; 

2 X $20 = $40, the cost for both rooms. 
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10. The distance round the room = 2 x (S^j' + 9') =35^'; then, 
The total area of the walls = (36J x 10) sq. ft. = 351| sq. ft. 
The area of the ceiling = (Sj^j x 9) sq. ft. = 77J sq. ft. 

The area of walls and ceiling = 361 1 sq. ft. + 77i sq. ft. = 428^^ sq. ft. ; 
428^1 sq. ft. = (428H "^ 9) sq. yd. = 47.7" sq. yd. ; 

The deductions are : 1 door, 1 window=1.2 sq. yd. +.9 sq. yd.=2.1 sq. yd. 
The total area, less deductions = 47.7 sq. yd. — 2.1 sq. yd., or 45.6 sq. yd. ; 
46.6 X 32jzf = $14,692, or $14.60, the cost. 

11. The distance round the room = 2 x (S^^' + ^') = 28^' ; then, 
The total area of the walls = (28i x 10) sq. ft. = 285 sq. ft. 
The area of the ceiling = (8/j x 5f ) sq. ft. = 48f} sq. ft. 

The area of walls and ceiling = 285 sq. ft. + 48J§ sq. ft. = 333|| sq. ft. ; 
333|i sq. ft. = (333f| -f- 9) sq. yd. = 37.1" sq. yd. 

The deductions are : 1 door, 1 window = 1.2 sq. yd. +.9 sq. yd. =2.1 sq. yd. 
The total area, less deductions =37.1 sq. yd. —2.1 sq. yd., or 35.0 sq. yd. ; 
36 X 32^ = $ 11.20, the cost. 

12. The distance round the hall = 2 x (3i^' + 20J0 = 47f ' ; then. 
The total area of the walls = (47| x 10) sq. ft. = 478} sq. ft. 
The area of the ceiling = (3^^ x 20J) sq. ft. = 72|J sq. ft. 

The area of walls and ceiling = 478 J sq. ft. + 72JJ sq. ft. = 651 ^"^ sq. ft. ; 

661 j^?^ sq. ft. = (551/j -r- 9) sq. yd. = 61.2+ sq. yd. 

The deductions are : 8 doors = 8 x 1.2 sq. yd. = 9.6 sq. yd. ; 

The total area, less deductions = 61.2 sq. yd. — 9.6 sq. yd., or 51.6 sq. yd.; 

51.6 X 32^ = $ 16.512, or $ 16.52, the cost. 
18. The distance round the hall = 2 x (S^^' + 16|0 = 38J' ; then. 

The total area of the walls = (38f x 10) sq. ft. = 386^ sq. ft. 

The area of the ceiling = {S^^ x 15J) sq. ft. = 66^ sq. ft. 

The area of walls and ceiling = 386f sq. ft. + 663^ sq. ft. = 443 j\ sq. ft. ; 

443:^y sq. ft. = (443/^ -- 9) sq. yd. = 49.2+ sq. yd. 

The deductions are : 3 doors = 3 x 1.2 sq. yd., or 3.6 sq. yd. ; 1 window = 
.9 sq. yd. ; and 1 skylight =(6x8) sq. ft., or 48 sq. ft. = (48 -+ 9) sq. yd. = 
5.3+ sq. yd. ; 3.6 sq. yd. + .9 sq. yd. + 6.3 sq. yd. = 9.8 sq. yd. 

The total area, less deductions = 49.2 sq. yd. — 9.8 sq. yd. = 39.4 sq. yd. ; 

39.4 X 32jzf = $ 12.608, or $12.61, the cost. 

14. The distance round the room = 2 x (18' + 14') = 64' ; then, 
The total area of the walls = (64 x 9) sq. ft. = 576 sq. ft. 
The area of the ceiling = (18 x 14) sq. ft. = 262 sq. ft. 
The area of walls and ceiling = 576 sq. ft. + 252 sq. ft. = 828 sq. ft. ; 
828 sq. ft. = (828 •+ 9) sq. yd. = 92 sq. yd. ; since 1 bundle of lath covers 
6 sq. yd. [§ 321], the number of bundles = 92 -r- 5, or 18.4 bundles. 
Hence, 19 bundles of lath must be purchased. 
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16. The total area = (28 x 54) sq. ft. = 1612 sq, ft 

The deductions are: 14 windows = 14 x (4 x 7) 8q» ft, or 81^ tq. ft j 
and 1 door =(6x9) sq. ft,, or 46 sq, ft ; 392 sq. ft -i- 46 sq. ft. = 4^7 rfq. ft 
The area, less deductions = 1612 sq. ft — 437 sq. ft = 1076 8q% ft ; 
1076 sq. ft = (1076 h- 9) sq. yd. = 119 J sq. yd. ; 
1191 x 20f = |23.88|, or $23.89, the cost 
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1. The area of the roof = 2 x (22 x 81) sq. ft. = 3664 sq. ft. 
The number of squares = 3664 -+- 100, or 36.64 scjuari'S. 

The number of shingles used = 36.64 x 1000, or 36,640 shlnffles. 
Since there are 260 shingles to the bunch, the number of bunches UMd s 
36,640 ^ 260, or 142 Jf bunches. 

Hence, 148 bunches were required. 

2. The number of shingles = 148 x 260, or 86,760 shlnglea. 

At $2.20 per M, 36,760 shingles cost 36.760 x $2.20, or $78.66. 

8. The area of the roof = 2 x (32 x 60) sq. ft. = 3200 sq. ft 
The number of squares = 3200 -h 100, or 32 squares. 
Since 1000 shingles are estimated per square, the cost for shinglen et 32 x 
$ 3.20, or $ 102.40 ; hence. 

The total cost = $ 102.40 + $ 7.60 -|- $ 16 = $ 126,90. 

4. From the solution of Ex. 3, the number of squares = 82 ; 
32 X $4.76 = $162, the cost 

6. The width of the roof = 2 x 32', or 64' = 64 x 12", or 708", 

Since there is a lap of 4", the real width of each strip 1« 36" *■ 4", or 
32"; then. 

The number of strips required = 768 -¥■ 32, or 24 stripii, 

6. As many rolls will be required as 3 is contained tim©« \tt 24 j thai l», 
24 ^ 3, or 8 rolls ; 8 rolls will cost 8 x 60^, or $4^. 

7. From the solution of Ex. 3, the number of s^^tmres - 32 ; imim^ i\m mtm- 
ber of rolls = 32 ; 32 x 87^ ^ = $28, the cost for felt roofing, 

8. Roofing nails cost 48 x 4 ^, or $ 1 .92 ; rooflnjf f^Apft (umi ^1*/ 4{^ftit%\ 44 j 
60 gal. roofing cement cost 60 x 13^, or $6.r/) ; )H j^al nx/fJng cAm^m r^mi iH / 
16^, or $2.70; then, 

Theidiolcco«t = $4.80 + $28 + $I^ + «EU4 4 $(iM^ $2.W^$1h^) 
= $66.66. 

9. The nnmber of squares being 32 [solution of Ex. ^]* thft c/mi p^ ^(ttfitt^ 
= $ 56.66 ~ 82 = $ 1.761, or 3|1 . 77. 

FBOG. AK« KCr — 4 
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1. T^ie distance round the room = 2 x (9' + 12') = 42' ; each strip being 18", 
or IJ', wide, the total number of strips for the walls, disregarding openings = 
42 -!- IJ, or 28 strips ; allowing for 2 windows, 2x2 strips = 4 strips, and for 2 
doors, 2x3 strips = 6 strips, or 10 strips in all, we find the number of strips used 
= 28 — 10, or 18 strips ; since each roll gives 3 strips, the number of rolls re- 
quired = 18 -T- 3, or 6 rolls ; 6 x 50 ^ = $ 3, the cost of the wall paper. 

With ceiling paper put on the long way of the room, the number of strips 
used = 9 -r- li, or 6 strips ; since a roll is 8 yd., or 24 ft., long, the number of 
strips per roll = 24 -r- 12, or 2 strips ; then, the number of rolls required = 6-^2, 
or 3 rolls ; 3 x 40^ = $ 1.20, the cost of the ceiling paper. 

Since it is 42 ft. around the room, the number of yards of border = (42 -5- 3) 
yd., or 14 yd. ; 14 x 30 J25 = .^ 4.20, the cost of the border. 

The total cost = $ 3 + $ 1.20 + $ 4.20 = 3 8.40. 

2. The carpet is fj, or }, yd. wide ; since the room is 9 ft, or 3 yd., wide, as 
many strips are required to lay the carpet the long way of the room as f is 
contained times in 3 ; that is, 3 -;- f , or 4 strips ; since the room is 12 ft., or 4 yd., 
long, the number of yards of carpet required is 4 x 4, or 16 yd. ; 16 x $ 1.40 = 
$22.40, the cost. 

8. Each strip was 10 ft., or ^ yd., long. 

The area of one strip = (2 x ^) sq. yd. = 6| sq. yd. 
The area of the other strip = (1 J x ^) sq. yd. = 6 sq. yd. ; 
6j sq. yd. + 6 sq. yd. = 11| sq. yd., the amount required ; 
llj X ^ 1.10 = $ 12.831, or $ 12.84, the cost. 

4. The distance round the room = 2 x (16' + 12') = 66' ; each strip being 18", 
or IJ', wide, the total number of strips for the walls, disregarding openings = 
56 -7- li, or 37J, that is, 38 strips ; allowing for 3 windows 3x2 strips = 6 strips, 
for 5 doors, 5x3 strips = 16 strips, and for the fireplace 3 strips, or 24 strips in 
all, we find the number of strips used = 38 — 24, or 14 strips ; since 3 strips are 
cut from a roll, the number of rolls required = 14 -s- 3, or 4J rolls ; that is, 6 
rolls must be bought ; 6 x 60^ = $ 2.50, the cost of the wall paper. 

With ceiling paper put on the short way of the room, the number of strips 
used = 16 -T- IJ, or 10} strips ; that is, 11 strips were necessary ; since a roll is 
8 yd., or 24 ft., long, the number of strips per roll = 24-5- 12, or 2 strips ; then 
the number of rolls required = 11 -j- 2, or 5 J rolls ; the cost of 6 rolls = 6 x 40 ^, 
or « 2. 40. 

Since it is 56 ft. around the room, the number of yards of border =(56 -=- 3) 
yd., or 18| yd. ; 18 j x 30 j?^ = $ 5.60, the cost of the border. 

The total cost = $ 2.50 + J^ 2.40 + $ 6.60 = $ 10.60. 
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1. The distance round the room = 2 x (9' + 12') = 42' ; then, 
The total area of the walls = (42 x 9J) sq. ft. = 388J sq. ft. 
The area of the ceiling = (9 x 12) sq. ft. = 108 sq. ft. 

The area of walls and ceiling = 388i sq. ft. + 108 sq. ft. = 4iKJi sq. ft. ; 
496i sq. ft. =(496i -^ 9) sq. yd. = 65^ sq. yd. 

The deductions are : for 2 windows, 2 sq. yd. ; and for 2 doors, 2 x 2 sq. 
yd., or 4 sq. yd. ; 2 sq. yd. + 4 sq. yd. = 6 sq. yd. 

The total area, less deductions =: 55^ sq. yd. — 6 sq. yd., or 49| sq. yd. ; 
49} X 30 1^ = $ 14.75, the cost for the bedroom. 

2. The distance round the room = 4 x 10', or 40'; then, 
The total area of the walls = (40 x 9J) sq. ft. = 370 sq. ft. 
The area of the ceilmg = (10 x 10) sq. ft. = 100 sq. ft 

The area of waUs and ceiling = 370 sq. ft. + 100 sq. ft = 470 sq. ft. ; 
470 sq. ft. =(470 -^ 9) sq. yd. = 52| sq. yd. 

The deductions are: for 1 window, 1 sq. yd., and for 3 doors, 3 x 2 sq. 
yd., or 6 sq. yd. ; in all, 7 sq. yd. 

The total area, less deductions = 52} sq. yd. — 7 sq. yd. = 46 j sq. yd. ; 
4^x30f = #13.56}, or #13.57, the cost for the kitchen. 

3. The distance round the room = 2 x (16' + 12') = 56^; then, 
The total area of the walls =(56 x 9\) sq. ft = 518 sq. ft 
The area of the ceiling = (16 x 12) sq.ft. =192 sq. ft. 

The area of walls and ceiling = 518 sq. ft + 192 sq. ft = 710 sq. ft. ; 
710 sq. ft = (710 -5- 9) sq. yd. = 78} sq. yd. 

The deductions are: for 3 windows, 3 sq. yd., and for 5 doors, 5 x 
2 sq. yd., or 10 sq. yd. ; in all, 13 sq. yd. 

The total area, less deductions = 78| sq. yd. — 13 sq. yd. = 65} sq. yd. ; 
65} x 30 ^ = #19.76}, or #19.77, the cost for the living room. 

4. The area of the part 14' by 18'=(14 x 18) sq. ft = 252 sq. ft 
The area of the part 14' by 27' = (14 x 27) sq. ft. = 378 sq. ft 
Tlic total area of the floor = 252 sq. ft -f 378 sq. ft = 6ii0 «q. ft 

The volume of complete 4 in., or } ft, deep = (630 x })cu- ft. =210cu. ft.; 
210 CO. ft =(210 -s- 27) cu. yd. = 7 J cu. yd. ; 
7J X #4.25 = $dZm^, or $33M, the cost 

i. From the solutioD of Ex. 4 the area of the cellar floor = 630 sq. ft. ; th^o. 
The cubic contents =r630 x 6) co. ft. = 3780 co. ft ; 

mm cu. ft = (3780 ^ 27) eu. yd. = 140 cu. yd. ; 
140 X 45 ^ = #63, the cost uf excavation. 

C ^x #8.50 = #212.50, the cost 
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7. 784 X $8.75 = $0860, the value of the red slate ; 
1615 X $7 = $10,605, the value of the green slate; 
$6860 + $10,605 = $ 17,465, the total value of the output. 

8. The length of walks constructed = 32,772 ft. + 14,265 ft. = 47,037 ft. ; 
47,037 ft. =(47,037 ^ 3) yd. = 15,679 yd. 

The total cost = $26,575 + $10,000 = $36,575; 

$36,575 -r- 15,679 = $2,332", or $2.33, the average cost per lineal yard. 

9. 32,772 ft. = (32,772 - 3) yd. = 10,924 yd. ; 

$26,575 ^ 10,924 = $2,433", or $2.43, the cost per yard at public ex- 
pense; 

14,265 ft. = (14,265 ^ 3) yd. = 4755 yd. ; 

$10,000 -f- 4755 = $2,103+, or $2.10, the cost per yard at private expense. 

Then, it cost $2.43 - $2.10, or $.33, more per yard at public expense. 
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10. The area of the floor = (120 x 48) sq. ft. = 5760 sq. ft. ; then. 

The total v^reight it could support = 5760 x 150 lb. = 864,000 lb. = 
(864,000 ^ 2000) T. = 432 T. 

11. Since the area, 24,317,910 sq. yd., was obtained by multiplying the num- 
ber of yards in length by |, the number of yards in width, then the number of 
yards in length = 24,317,910 -- j, or 32,423,880 yd. 

12. The total area of the roof = 2 x (30 x 20) sq. ft. = 1200 sq. ft. ; then, 
The total weight of the slate = 1200 x 6| lb., or 8100 lb. 

18. The width of the lawn less the width of the path = 30 ft. — 3 ft. , or 
27 ft. ; then, every foot of this width took 45 -r- 9, or 5, strips of sod ; and the 
total number of strips required = 27 x 6, or 135, strips. 

14. 8000 -r- 1333J = 6 ; that is, 8000 is 6 times iaS3J ; since 1333J ft. of lumber 
make 4000 strips, 8000 ft. make 6 x 4000 strips, or 24,000 strips. 

16. The area of the fence = (6J x 78) sq. ft. = 487i sq. ft. ; 487J -j- 650 = 
f ; that is, 487 J is f of 650; since 1 gal. of paint covers 650 sq. ft., the quantity 
required to cover 487J sq. ft. = | gal. 

16. The cubic contents of the bin = (12 x 9 x 5J) cu. ft. = 576 cu. ft.; hence, 
the bin contains as many tons of coal as 36 cu. ft. is contained times in 576 cu. ft. ; 
that is, 576 -r- 36, or 16 T. 

17. The space to be occupied = (24 x 20 x 18) cu. ft. = 8640 cu. ft. ; hence, 
as many tons of ice can be packed into a space of 8640 cu. ft. as 40 is contained 
times in 8640; that is, 8640 -j- 40, or 216 T. 

18. 15 X 1 J cu. yd. = 25 cu, yd. ; the cost per cubic yard = $21 .50 ^ 25 = $ .86. 
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19. 800 ft, -- 50 ft. = 16 ; 16 X 1 <> = 16 *. the aadttioujU ooal i^t^r <>uWo > W\l ; 
27 # + 16 ^ = 43 *y the toul cost per cubic yioti ; 

85 X 43 ^ = 936.55, the total cost. 
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20. 15 in. = IJ ft. ; the vohime of the wall = (6 x 36 x 1 J^ ou, ft,, or UTO 
cu. ft. = (270 H- 27) cu. yd., or 10 cu. yd. ; then, tlm wull oontttlna 10 x OtH) 
bricks, or 6000 bricks. 

21. 18 in. = li ft. ; the volume of the wall = (30 x f» x IJ) cu. fU, or tfUU| 
cu. ft. = (292i -i- 27) cu. yd., or lOJ cu. yd. ; lOJ x «7.r»0 rr <^Hl.a:», tht» m^U 

22. Since the wall contained 292J cu. ft. [solution U\ Kx, 21], tht^ Wt^lnht 
per cubic foot = 38,025 lb. h- 292}, or 130 lb. 

23. The volume excavated = (135 x 102 X fl) cu. ft. - 8a,(V20 cm, ft, •- 
(82,620 -^ 27) cu. yd., or 30(30 cu. yd. ; 3000 x \\)\^ = «5iKJ.70, tlu» (M.nt. 

24. Since, from the solution of Ex. 23, there were 8000 cu. yd. of iimturlwl, 
the average car load = 3060 cu. yd. -j- 40, or 70 J cu. yd. 

25. ^ hr. = 2i X 60 min., or 150 mln. = 150 x 00 mcc, or 9000 nm. \ IKMIO * 40 
= 225 ; that is, 9000 is 225 times 40 ; since the dred^t) hmded 6 on. yd. of iniMt 
every 40 sec, in 9000 sec. it loaded 225 x 6 cu. yd., or 1350 on. yd. 

26. J mi. = J of 5280 ft., or 3960 ft. ; then, the cubic contents of tli« trt»»H'l» 
= (10 X 18 X 3960) cu. ft., or 712,800 cu. ft. =: (712,800 i 27) en. yd., (»r «0,4(M> 
cu. yd. ; since the shovel removes 1200 cu. yd. of earth p«<r ii^y^ It MJioiihl Mik« 
as many days to remove 26,400 cu. yd, aM 1200 In contalnnl iUum In U0,400 j 
that is, 26,400 h- 1200, or 22 days. 

27. The area of the courtyard = (75 / r/)) m\. ft. 3750 m{. it. ; 
3750 sq. ft. = (3750 -^ 9; w^ yd. - 416^ h^j, yt\. ; 

416} X $32.70 = $ 13,625, the o/mi. 

28. From the solution of Ex. 3, the area - ZIU) i¥\, ft, ; 
3750 X 15J lb. = 57,187} lb,, the UfU\ weij^ht, 

29. f mt = I of 5280 ft, = .^i^i^> ft, ; th^-n, th*? afea pa^fA - CrVMfii / ih) «/<, 
ft., or 148,500 sq. ft = (UHJ/r() -- 9^ w\. yd., or K;,//!') w\, yd, ; 

16,500 X $1.96 = $;52-^W>. th*- i'jmi. 
SO. 4J mi = 4§ X 5280 ft, - 2?..:^>; ft, ; th^n, th^ X^AmS *f^;i (%%,im / Hy 
sq. ft., or 332.640 gq. ft. = ^v^Zzy^Sfi < U, w\, yd,, hf ^'///^Z; ^s, yd, ; 
36,960 X 50# = % \HAi¥i. tU f/M%. 
tL The area to be «pr:r,jf ^ - ^VJ / r,///^ ^^ ft, /^f VKZt'/iti k/|, ft . 
(183,600 ^ 9j sq- yd, : or 'lf}.¥^) v, y-i ; /ff 4^/; -^ >'4t *a4 ; U/4* m l^f i44i W 'li 
times 850 ; gincse %50 ^, yt. / ;a /*"r,*-' ♦ /*, , . r*, ^// ';> ft '/f w;*i/ f y^t ittfi «/^ 
yd. take 24 x «> cc- ft., or :^K- -. ^„ 

Since 1 CTL ft. = Tj ^,, :iV% -^P, ft - A¥f / 7<, //«» '// // ^y/. ^f 
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18. 99 -f. 297 = 33 J ; that is, 99 is .33i, or 33J%, of 297. 
14. .66 -4- 8.25 = .08 ; that is, SQ is .08, or 8%, of 8.26. 
16. 3.4 -^ 644 = .00626 ; that is, 3.4 is .00626, or |%, of 644. 

16. 216 -r- 1728 = .126 ; that is, 216 is .126, or 12J%, of 1728. 

17. 784 -J- 2240 = .36 ; that is, 784 is .35, or 35%, of 2240. 

18. 692 -f- 4162 = .16§ ; that is, 692 is .16|, or 16^%, of 4152. 

19. $1.68 H- $35 = .048 ; that is, $1.68 is .048, or 4.8%, of $36. 

20. $7.92 H- $48 = .165 ; that is, $7.92 is .165, or 16.6%, of $48. 

21. $8.40 - $75 = .112 ; that is, $8.40 is .112, or 11.2%, of $75. 

22. Smce $306.72 is 3.6%, or .036, of the number, the number = $306.72 ^- 
.036, or $8620. 

28. Since $465.60 is 76%, or f , of the number, J of the number = J of $466.60 
or $155.20, and the number = 4 x $ 155.20, or $620.80. 

24. Since $607.16 is 23%, or .23, of the number, the number = $607.16 -^ .23, 
or $2206. 

26. Since $812.16 is 4.7%, or .047, of the number, the number = $812.16 ^ 
.047, or $17,280. 

26. Since $2698.29, is 87 i%, or J, of the number, J of the number = f of 
$2698.29, or $385.47, and the number = 8 x $386.47, or $3083.76. 

27. Since $4296.26 is 24.9%, or .249, of the number, the number = $4295.26 
-.249, or $17,250. 

28. Since $6384.90 is 83J%, or |, of the number, J of the number = J of 
$6384.90, or $1276.98, and the number = 6 x $1276.98, or $7661.88. 

29. Since $7844.62 is 28.63%, or .2863, of the number, the number = $7844.62 
-.2863, or $27,400. 

80. 27 -f- 79 = .3418- ; that is, 27 is .3418, or 34.18%, of 79. 

81. 69 -f- 42 = 1.6429 - ; that is, 69 is 1.6429, or 164.29%, of 42. 

82. 46 -r- 264 = .1705 - ; that is, 45 is .1706, or 17.05%, of 264. 

88. 24 -r- 8.76 = 2.7397 + ; that is, 24 is 2.7397, or 273.97%, of 8.76. 

84. 28.6 - 46.49 = .6152- ; that is, 28.6 is .6152, or 61.52%, of 46.49. 

86. 397 -4- 629.4 = .6308 - ; that is, 397 is .6308, or 63.08%, of 629.4. 

86. A long ton contains 73.19%, or .7319, of 2240 lb. = 1639.456 lb. 

87. Since 6931 lb. is 66.9%, or .669, of the total weight, the coal weighs 
lb. -^ .659 =9000 lb. 
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38. 106 ^ 163 = .693- ; that is, 106 is .693, or 69.3%, of 153. 
Hence, the team won 69.3% of the games played. 

89. 171 ^ 490 = .349- ; that is, 171 is .349, or 34.9%, of 490. 
Hence, 34.9 % was his batting average. 

40. 899 — 16 = 884, the number of successful attempts ; 

884 -f- 899 = .983+ ; that is, 884 is .983, or 98.3 %, of 899. 
Hence, his fielding average was 98.3%. 

41. 3i%, or .034, of 6000 = 204, the number of horse vehicles ; 
7i%, or .07^, of 6000 = 450, the number of street cars ; 
9.9%, or .099, of 6000 = 594, the number of motor cars ; 
79J%, or .792, of 6000 = 4762, the number of bicycles. 
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42. 274,447 -r- 994,762 = .276- ; that is, 274,447 is .276, or 27.6%, of 
994,762. 

Hence, 27.6% of the pensioners were widows. 

48. Since 6434.90 was 22.9%, or .229, of the cost, the cost = $6434.90 h- 
.229, or f 28,100. 

44. 60,000 ^ 270,000 = .186+ ; that is, 60,000 is .185, or 18.5%, of 270,000. 
Hence, 18.5% could read. 

45. 225 X 196 Ib.^ 44,100 lb., the weight of the flour. 

Since 44,100 lb. is 75%, or J, of the weight of the wheat used, J is J of 
44,100 lb., or 14,700 lb., and the entire weight = 4 x 14,700 lb., or 68,800 lb. ; 
then, 

68,800 lb. -7- 60 lb. = 980, the number of bushels needed. 

46. 161.2 -^ 432 = .35 ; that is, 151.2 is .35, or 35%, of 432. 
Hence, 35 7o was sand. 

146.88 -^ 432 = .34 ; that is, 146.88 is .34, or 34%, of 432. 

Hence, 34 % was limestone, 

43.2 -T- 432 = .10 ; that is, 43.2 is .10, or 10%, of 432. 

Hence, 10 % was soda. 

36.72 -^ 432 = .085 ; that is, 36.72 is .085, or 8i%, of 432. 

Hence, 8J % was broken glass. 

64 - 432 = .125 ; that is, 54 is .125, or 12J%, of 432. 

Hence, 12 J % was other substances. 

47. Since 26%, or J, of the value of his stock was $2125, his stock was worth 
4 X $2125, or $8500; 

$ 1276 -^ $ 8600 = .15 ; that is, $ 1275 is .15, or 15 %, of $ 8600. 
Hence, he lost 15% of the value. 



46 KEY TO PROGRESSIVE ARITHMETICS [225,226 

Page 225 

1. Since 100 laths = 1 bundle, 2000 laths = 20 bundles ; 20 x 10^ = ^2, the 
cost of this labor; lath nails cost 10 x 6^ = 60^ ; sand cost 6 x 90^ = $4.60 ; 
common lime cost 4 x $1 = $4 ; plaster cost IJ x 26^ = 37 J ^, or 38^ ; mason 
cost 1 J X $ 3.50 = $ 5.25 ; helper cost 1 J x $ 2 = $ 3 ; laborer cost J x $ 1.50 = 
$.75. 

The items, in order = $4.50 + $2 + $.60 + $4.50 + $4 + $1.50 + $.38 -f 
$.50 + $5.25 + $3 + $.75 + $1 + $2.20 = $30.18; 10%, or .10, of $30.18 = 
$3,018; $30.18 + $3,018 = $33,198, or $33.20, cost of 100 sq. yd.; $33.20^ 
100 = 33.2^, cost of one sq. yd. 

2. The distance round the room = 2 x (16 ft. + 14 ft.) = 60 ft. ; then, 
The total area of the walls = (9 x 60) sq. ft. = 540 sq. ft. 

The area of the ceiling = (16 x 14) sq. ft. = 224 sq. ft. 

The area of walls and ceiling = 540 sq. ft. + 224 sq. ft. = 764 sq. ft. 
. The deductions are : 2 windows 3J' by 6', or 42 sq. ft. ; and 2 doors 3' by 
7', or 42 sq. ft.'; 42 sq. ft. + 42 sq. ft. = 84 sq. ft. 

The total area, less deductions = 764 sq. ft. — 84 sq. ft., or 680 sq. ft. = 
(680 -T- 9) sq. yd., or 75f sq. yd. ; then, 

76f X 35^ = $26.44^, or $26.45, the cost. 

8. From the solution of Ex. 2, the area of the walls = 540 sq. ft., and the 
deductions = 84 sq. ft. ; 540 sq. ft - 84 sq. ft. = 4i56 sq. ft. = (456 ^ 9) sq. yd., or 
50}sq.yd. ; 

50| X 30^ = $15.20, the cost of painting. 

The area of the ceiling, 224 sq. ft. = (224 -r- 9) sq. yd., or 24| sq. yd. ; 

24| X 10^ = $2.48|, or $2.49, the cost for tinting; 

$15.20 + $2.49 = $17.69, the total cost. 
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4. The area of the 2 sides = 2 x (27 x 78) sq. ft. = 4212 sq. ft. 

The area of the 2 ends up to the eaves = 2 x (27 x 32) sq. ft. = 1728 sq.ft. 

Since the ends above the eaves form triangles, and the height of each 
triangle is 39' - 27', or 12', the area of each triangle = J of (12 x 32) sq. ft. = 
192 sq. ft. ; and the area of both triangles = 2 x 192 sq. ft. = 384 sq. ft. 

The total area of sides and ends = 4212 sq. ft. + 1728 sq. ft. + 384 sq. ft. 
= 6324 sq. ft. = (6324 h- 9) sq. yd., or 702 J sq. yd. ; 

702f X 12J^ = $87.83J, or $87.84, the cost. 

6. The area of the roof = 2 x (22 x 81) sq. ft., or 3564 sq. ft. = (3564 -^ 9) 
sq. yd., or 396 sq. yd. ; 

396 X 16^ = $63.36, the cost. 
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6. The distance round the room = 2 x (ITJ' + 16') = 67' ; then, 
The total area of the walls = (67 x 10) sq. ft. = 670 sq. ft. 
The area of the ceiling = (17 J x 16) sq. ft. = 280 sq. ft. 

The area of walls and ceiling = 670 sq. ft. + 280 sq. ft., or 950 sq. ft. ; 
960 sq. ft. = (950 -^ 9) sq. yd. = 105.6 - sq. yd. 

The deductions are : 8 doors = 3 x 1.2 sq. yd., or 3.6 sq. yd. ; and 4 win- 
dows = 4 X .9 sq. yd., or 3.6 sq. yd. ; 3.6 sq. yd. -f 3.6 sq. yd. = 7.2 sq. yd. 

The total area, less deductions = 106.6 sq. yd. — 7.2 sq.yd., or 98.4 sq.yd. ; 
98.4 X 32^ = $31,488, or $31.49, the cost. 

7. The distance round the room = 2 x (14J' + 14') = 67 ft. ; then, 
The total area of the walls = (67 x 10) sq. ft. = 670 sq. ft. 
The area of the ceiling = (14^ x 14) sq. ft. = 203 sq. ft. 

The area of walls and ceiling = 570 sq. ft. + 203 sq. ft., or 773 sq. ft. ; 
773 sq. ft. = (773 -r- 9) sq. yd. = 85.9- sq. yd. 

The deductions are : 4 doors = 4 x 1.2 sq. yd., or 4.8 sq. yd. ; and 3 win- 
dows = 3 X .9 sq. yd., or 2.7 sq. yd. ; 4.8 sq. yd. +2.7 sq. yd. = 7.5 sq. yd. 

The total afea, less deductions = 85.9 sq. yd. — 7.5 sq. yd. = 78.4 sq. yd.; 
78.4 X 32^ = $26,088, or $26.09, the cost. 

8. The distance round the room = 2 x (lli^' + 14') = 50J ft. ; then. 
The total area of the walls = (50J x 10) sq. ft. = 501f sq. ft. 
The area of the ceiling = (U^ x 14) sq. ft. = 155J sq. ft. 

The area of walls and ceiling = 501 J sq. ft. + 156J sq. ft., or 666| sq. ft. ; 
666f sq. ft. = (656f ~ 9) sq. yd. = 73.0- sq. yd. . 

The deductions are : 4 doors = 4 x 1.2 sq. yd., or 4.8 sq. yd. ; and 1 win- 
dow = .9 sq. yd. ; 4.8 sq. yd. + .9 sq. yd. = 6.7 sq. yd. 

The total area, less deductions = 73 sq. yd. — 5.7 sq. yd., or 67.3 sq. yd. ; 
67.3 X 32^ = $21,636, or $21.64, the cost. 

9. Figuring each room separately : 

The distance round the room = 2 x (IS^^' + 10') = 46J' ; then. 
The total area of the walls = (46J x 10) sq. ft. = 461| sq. ft. 
The area of the ceiling = (13^ x 10) sq. ft. = 130| sq. ft. 
The area of walls and ceiling = 461f sq. ft. + 130f sq. ft. = 592} sq. ft. ; 
692} sq. ft. = (592} -r- 9) sq. yd. = 65.8+ sq. yd. 
> The deductions are: 2 doors = 2 x 1.2 sq. yd., or 2.4 sq. yd. ; and 1 
window = .9 sq. yd. ; 2.4 sq. yd. -f .9 sq. yd. = 3.3 sq. yd. 

The total area, less deductions — 65.8 sq. yd. — 3.3 sq. yd., or 62.5 sq. yd. ; 
62.6 X 32^ = $20 the cost for 1 room ; 
2 X $20 = $40, the cost for both rooms. 
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10. The distance round the room = 2 x (8/j' + 9') = 3oi' ; then, 
The total area of the walls = (35} x 10) sq. ft. = 361| sq. ft. 
The area of the ceiling = (Sj^j x 9) sq. ft. = 77J sq. ft. 

The area of walls and ceiling = 361 f sq. ft. + 77 J sq. ft. = 428|J sq. ft. ; 
428H sq. ft. = (428H "^ ») sq. yd. = 47.7" sq. yd. ; 

The deductions are : 1 door, 1 window =1.2 sq. yd. +.9 sq. yd. =2.1 sq. yd. 
The total area, less deductions = 47.7 sq. yd. — 2.1 sq. yd., or 46.6 sq. yd. ; 
45.6 X 32^ = 114.592, or 1 14.60, the cost. 

11. The distance round the room = 2 x (8/5' + 5f ') = 28i' ; then. 
The total area of the walls = (28J x 10) sq. ft. = 285 sq. ft. 
The area of the ceiling = (S^ x 5f ) sq. ft. = 48f f sq. ft. 

The area of walls and ceiling = 285 sq. ft. + 48f5 sq. ft. = 333§| sq. ft. ; 
333ii sq. ft. = (333f J -^ 9) sq. yd. = 37.1- sq. yd. 

The deductions are : 1 door, 1 window =1.2 sq. yd. +.9 sq. yd. =2.1 sq. yd. 
The total area, less deductions =37.1 sq. yd. —2.1 sq. yd., or 35.0 sq. yd. ; 
35 X 32^ = $ 11.20, the cost. 

12. The distance round the hall = 2 x (3i^' + 20J') = 47f ' j then, 
The total area of the walls = (47| x 10) sq. ft. = 4781 sq. ft. 
The area of the ceiling = (S^^ x 20J) sq. ft. = 72|J sq. ft. 

The area of walls and ceiling = 478J sq. ft. + 72Ji sq. ft. = 551 j'j sq. ft. ; 

661^^ sq. ft. = (551/5 -^ 9) sq. yd. = 61.2+ sq. yd. 

The deductions are : 8 doors = 8 x 1.2 sq. yd. = 9.6 sq. yd. ; 

The total area, less deductions = 61.2 sq. yd. — 9.6 sq. yd., or 61.6 sq. yd.; 

61.6 X 32^ = $16,512, or $16.52, the cost. 

13. The distance round the hall = 2 x (S^^' + 15|') = 38J' ; then. 
The total area of the walls = (38^ x 10) sq. ft. = 386^ sq. ft. 
The area of the ceiling = (3^ x 155) sq. ft. = 66,3^ sq. ft. 

The area of walls and ceiling = 386f sq. ft. + 66j^ sq. ft. = 443^ sq. ft. ; 

443^y sq. ft. = (443j\ "^ ^) sq. yd. = 49.2+ sq. yd. 

The deductions are : 3 doors = 3 x 1.2 sq. yd., or 3.6 sq. yd. ; 1 window = 
.9 sq. yd. ; and 1 skylight =(6x8) sq. ft., or 48 sq. ft. = (48 h- 9) sq. yd. = 
5.3+ sq. yd. ; 3.6 sq. yd. + .9 sq. yd. + 6.3 sq. yd. = 9.8 sq. yd. 

The total area, less deductions = 49.2 sq. yd. — 9.8 sq. yd. = 39.4 sq. yd. ; 

39.4 X 32^ =$12,608, or $12.61, the cost. 

14. The distance round the room = 2 x (18' + 14') = 64' ; then, 
The total area of the walls = (64 x 9) sq. ft. = 576 sq. ft. 
The area of the ceiling = (18 x 14) sq. ft. = 252 sq. ft. 

The area of walls and ceiling = 576 sq. ft. + 252 sq. ft. = 828 sq. ft. ; 
828 sq. ft. = (828 -4- 9) sq. yd. = 92 sq. yd. ; since 1 bundle of lath covers 
5 sq. yd. [§ 321], the number of bundles = 92 ^ 5, or 18.4 bundles. 
Hence, 19 bundles of lath must be purchased. 
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16. The total area = (28 x 54) sq. ft. = 1512 sq. ft. 

The deductions are: 14 windows = 14 x (4 x 7) sq. ft., or 392 sq. ft. ; 
and 1 door =(6x9) sq. ft., or 46 sq. ft. ; 392 sq. ft. + 45 sq. ft. = 437 rfq. ft 
The area, less deductions = 1512 sq. ft. — 437 sq. ft. = 1075 sq. ft. ; 
1075 sq. ft. = (1075 -^ 9) sq. yd. = 119| sq. yd. ; 
119^ X 20^ = $23.88f , or $23.89, the cost. 
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1. The area of the roof = 2 x (22 x 81) sq. ft. = 3564 sq. ft. 
The number of squares = 3564 -4- 100, or 35.64 squares. 

The number of shingles used = 35.64 x 1000, or 35,640 shingles. 
Since there are 250 shingles to the bunch, the number of bunches used = 
35,640 H- 250, or 142 Jf bunches. 

Hence, 143 bunches were required. 

2. The number of shingles = 143 x 250, or 35,750 shingles. 

At $2.20 per M, 35,750 shingles cost 35.750 x $2.20, or $78.66. 

8. The area of the roof = 2 x (32 x 50) sq. ft. = 3200 sq. ft. 
The number of squares = 3200 -4- 100, or 32 squares. 
Since 1000 shingles are estimated per square, the cost for shingles = 32 x 
$3.20, or $102.40 ; hence. 

The total cost = $ 102.40 + $ 7.60 -f $ 16 = $ 125.90. 

4. From the solution of Ex. 3, the number of squares = 32 ; 
32 X $4.76 = $152, the cost. 

5. The width of the roof = 2 x 32', or 64' = 64 x 12", or 768". 

Since there is a lap of 4", the real width of each strip is 36" — 4", or 
32" ; then. 

The number of strips required = 768 -^ 32, or 24 strips. 

6. As many rolls will be required as 3 is contained times in 24 ; that is, 
24 ~ 3, or 8 rolls ; 8 rolls will cost 8 x 60 ^, or $ 4.80. 

7. From the solution of Ex. 3, the number of squares = 32 ; hence, the num- 
ber of rolls = 32 ; 32 x 87i ^ = $ 28, the cost for felt roofing. 

8. Roofing nails cost 48 x 4 ^, or $ 1.92 ; roofing caps cost 32 x 4J ^, or $ 1 .44 ; 
50 gal. roofing cement cost 50 x 13^, or $6.50 ; 18 gal. roofing cement cost 18 x 
15^, or $2.70; then. 

The whole cost = $4.80 + $ 28 + $ 1.92 + $ 1.44 + $6.50 -f $2.70 + $ 11.20 
= $66.56. 

9. The number of squares being 32 [solution of Ex. 3], the cost per square 
= $ 56.66 H- 32 = $ 1.761, or $ 1.77. 

PBOG. AR. KEY — 4 
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1. Tl^e distance round the room = 2 x (9' + 12') = 42' ; each strip being 18", 
or 1^', wide, the total number of strips for the walls, disregarding openings = 
42 -r- 1 J, or 28 strips ; allowing for 2 windows, 2x2 strips = 4 strips, and for 2 
doors, 2x3 strips = 6 strips, or 10 strips in all, we find the number of strips used 
= 28 — 10, or 18 strips ; since each roll gives 3 strips, the number of rolls re- 
quired = 18 -r- 3, or 6 rolls ; 6 x 60 ^ = .^ 3, the cost of the wall paper. 

With ceiling paper put on the long way of the room, the number of strips 
used = 9 ^ IJ, or 6 strips ; since a roll is 8 yd., or 24 ft., long, the number of 
strips per roll = 24 -f- 12, or 2 strips ; then, the number of rolls required = 6 -^ 2, 
or 3 rolls ; 3 x 40^ = ^ 1.20, the cost of the ceiling paper. 

Since it is 42 ft. around the room, the number of yards of border = (42 -i- 3) 
yd., or 14 yd. ; 14 x 30^ = .f 4.20, the cost of the border. 

The total cost = $ 3 + $ 1.20 + $ 4. 20 = $ 8.40. 

2. The carpet is f J, or J, yd. wide ; since the room is 9 ft, or 3 yd., wide, as 
many Strips are required to lay the carpet the long way of the room as f is 
contained times in 3 ; that is, 3 ~ |, or 4 strips ; since the room is 12 ft., or 4 yd., 
long, the number of yards of carpet required is 4 x 4, or 16 yd. ; 16 x $ 1.40 = 
122.40, the cost. 

8. Each strip was 10 ft., or ^ yd., long. 

The area of one strip = (2 x ^) sq. yd. = 6J sq. yd. 
The area of the other strip = (1 J x -V^) sq. yd. = 6 sq. yd. ; 
6j sq. yd. -f- 6 sq. yd. = 11 J sq. yd., the amount required ; 
llf X '$ 1.10 = $ 12.83J, or $ 12.84, the cost. 

4. The distance round the room = 2 x (16' + 12') = 66' ; each strip being 18", 
or IJ', wide, the total number of strips for the walls, disregarding openings = 
56 ^ 1 J, or 37 J, that is, 38 strips ; allowing for 3 windows 3x2 strips = 6 strips, 
for 6 doors, 6x3 strips = 16 strips, and for the fireplace 3 strips, or 24 strips in 
all, we find the number of strips used = 38 ~ 24, or 14 strips ; since 3 strips are 
cut from a roll, the number of rolls required = 14-7-3, or 4J rolls ; that is, 6 
rolls must be bought ; 6 x 60^ = $2.50, the cost of the wall paper. 

With ceiling paper put on the short way of the room, the number of strips 
used = 16 -f- IJ, or lOf strips ; that is, 11 strips were necessary ; since a roll is 
8 yd., or 24 ft., long, the number of strips per roll = 24 ^ 12, or 2 strips ; then 
the number of rolls required = 11 -r- 2, or 5^ rolls ; the cost of 6 rolls = 6 x 40 ^, 
or 8 2.40. 

Since it is 56 ft. around the room, the number of yards of border =(56 -^ 3) 
yd., or 18f yd. ; 18J x 30 ^ = § 5.60, the cost of the border. 

The total cost = 1 2.50 + J^ 2.40 + $ 6.60 = $ 10.60. 
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1. The distance round the room = 2 x (9' + 12') = 42' ; then, 
The total area of the walls = (42 x 9J) sq. ft. = 388^ sq. ft. 
The area of the ceiling = (9 x 12) sq. ft. = 108 sq. ft. 

The area of walls and ceiling = 388i sq. ft. + 108 sq. ft. = 496^ sq. ft. ; 
496i sq. ft. =(496i -^ 9) sq. yd. = 65J sq. yd. 

The deductions are : for 2 windows, 2 sq. yd. ; and for 2 doors, 2 x 2 sq. 
yd., or 4 sq. yd. ; 2 sq. yd. + 4 sq. yd. = 6 sq. yd. 

The total area, less deductions = 66J sq. yd. — 6 sq. yd., or 49^ sq. yd. ; 
49J X 30 ^ = $ 14.76, the cost for the bedroom. 

2. The distance round the room = 4 x 10', or 40'; then, 
The total area of the walls = (40 x 9J) sq. ft. = 370 sq. ft. 
The area of the ceiling = (10 x 10) sq. ft. = 100 sq. ft. 

The area of walls and ceiling = 370 sq. ft. + 100 sq. ft. = 470 sq. ft. ; 
470 sq. ft. =(470 -r- 9) sq. yd. = 52f sq. yd. 

The deductions are: for 1 window, 1 sq. yd., and for 3 doors, 3 x 2 sq. 
yd., or 6 sq. yd. ; in all, 7 sq. yd. 

The total area, less deductions = 52f sq. yd. — 7 sq. yd. = 46f sq. yd. ; 
45} X 30^ = $ 13.56 j, or ^13.67, the cost for the kitchen. 

8. The distance round the room = 2 x (16' + 12') = 56'; then. 
The total area of the walls = (56 x OJ) sq. ft. = 518 sq. ft. 
The area of the ceiling = (16 x 12) sq. ft. = 192 sq. ft. 
The area of walls and ceiling = 518 sq. ft. + 192 sq. ft. =710 sq. ft. ; 
710 sq. ft. = (710 - 9) sq. yd. = 78f sq. yd. 

The deductions are: for 3 windows, 3 sq. yd., and for 5 doors, 5 x 
2 sq. yd., or 10 sq. yd.; in all, 13 sq. yd. 

The total area, less deductions = 78| sq. yd. — 13 sq. yd. = 65| sq. yd. ; 
65f X 30 ^ = ♦19.76f, or ^19.77, the cost for the livmg room. 

4. The area of the part 14' by 18' = (14 x 18) sq. ft. = 252 sq. ft. 
The area of the part 14' by 27' = (14 x 27) sq. ft. = 378 sq. ft. 
The total area of the floor = 252 sq. ft. + 378 sq. ft. = 630 sq. ft. 
The volume of concrete 4 in., or J ft., deep = (630 x J) cu. ft. = 210 cu. ft. ; 
210 cu. ft. =(210 H- 27) cu. yd. = 7 J cu. yd. ; 
7J X ♦4.25 = $33.05f, or $33.06, the cost. 

6. Erom the solution of Ex. 4 the area of the cellar floor = 630 sq. ft. ; then, 
The cubic contents =(630 x 6) cu. ft. = 3780 cu. ft. ; 
3780 cu. ft. =(3780 ~ 27) cu. yd. = 140 cu. yd. ; 
140 X 45^ = $63, the cost of excavation. 

6. 25 X $8.50 = $212.50, the cost. 
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7. 784 X $8.75 = 8($860, the value of the red slate ; 
1516 X $7 = $10,605, the value of the green slate; 
$6860 + $10,605 = $ 17,465, the total value of the output. 

8. The length of walks constructed = 32,772 ft. + 14,265 ft. = 47,037 ft. ; 
47,037 ft. =(47,037 h- 3) yd. = 16,679 yd. 

The total cost = $26,675 + $10,000 = $36,676; 

$36,576 -4- 15,679 = $2,332-, or $2.33, the average cost per lineal yard. 

9. 32,772 ft. = (32,772 -- 3) yd. = 10,924 yd. ; 

$26,675 -r- 10,924 = $2,433", or $2.43, the cost per yard at public ex- 
pense; 

14,265 ft. = (14,265 ^ 3) yd. = 4756 yd. ; 

$10,000 -i- 4755 = S2.103+, or $2.10, the cost per yard at private expense. 

Then, it cost $2.43 — $2.10, or $.33, more per yard at public expense. 
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10. The area of the floor = (120 x 48) sq. ft. = 5760 sq. ft. ; then, 

The total weight it could support = 5760 x 160 lb. = 864,000 lb. = 
(864,000 H- 2000) T. = 432 T. 

11. Since the area, 24,317,910 sq. yd., was obtained by multiplying the num- 
ber of yards in length by |, the number of yards in width, then the number of 
yards in length = 24,317,910 -f- j, or 32,423,880 yd. 

12. The total area of the roof = 2 x (30 x 20) sq. ft. = 1200 sq. ft. ; then. 
The total weight of the slate = 1200 x 6| lb., or 8100 lb. 

18. The width of the lawn less the width of the path = 30 ft. - 3 ft., or 
27 ft. ; then, every foot of this width took 45 -h 9, or 5, strips of sod ; and the 
total number of strips required = 27 x 6, or 135, strips. 

14. 8000 ~ 1333J = 6 ; that is, 8000 is 6 times 1333J ; since 1333J ft. of lumber 
make 4000 strips, 8000 ft. make 6 x 4000 strips, or 24,000 strips. 

15. The area of the fence = (6i x 78) sq. ft. = 487^ sq. ft. ; 487} -r- 650 = 
} ; that is, 487} is } of 650; since 1 gal. of paint covers 650 sq. ft., the quantity 
required to cover 487} sq. ft. = | gal. 

16. The cubic contents of the bin = (12 x 9 x 5}) cu. ft. = 576 cu. ft.; hence, 
the bin contains as many tons of coal as 36 cu. ft. is contained times in 576 cu. ft. ; 
that is, 676 -r- 36, or 16 T. 

17. The space to be occupied = (24 x 20 x 18) cu. ft. = 8640 cu. ft. ; hence, 
as many tons of ice can be packed into a space of 8640 cu. ft. as 40 is contained 
times in 8640 ; that is, 8640 h- 40, or 216 T. 

18. 16 X If cu. yd. = 25 cu. yd. ; the cost per cubic yard = $21 .50 ^ 25 = $ .86. 
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19. 800 ft. -^ 50 ft. = 16 ; 16 x 1 f^ = 16 f, the additional cost per cubic yard ; 
27 ^ + 16 ^ = 43 ^, the total cost per cubic yard ; 

85 X 43^ = $36.55, the total cost. 
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20. 15 in. = 1 J ft. ; the volume of the wall = (6 x 36 x IJ) cu. ft., or 270 
cu. ft. = (270 -H 27) cu. yd., or 10 cu. yd. ; then, the wall contains 10 x 600 
bricks, or 6000 bricks. 

21. 18 in. = li ft. ; the volume of the wall = (39 x 5 x IJ) cu. ft, or 292J 
cu. ft. = (292i ^ 27) cu. yd., or 10| cu. yd. ; lOf x $7.50 = $81.25, the cost 

22. Since the wall contained 292 J cu. ft [solution to Ex. 21], the weight 
per cubic foot = 38,025 lb. -4- 292J, or 130 lb. 

23. The volume excavated = (135 x 102 x 6) cu. ft. = 82,620 cu. ft = 
(82,620 H- 27) cu. yd., or 3060 cu. yd. ; 3060 x 19J^ = $596.70, the cost 

24. Since, from the solution of Ex. 23, there were 3060 cu. yd. of material, 
the average car load = 3060 cu. yd. -r- 40, or 76^ cu. yd. 

26. 2 J hr. = 2i X 60 min., or 150 min. = 150 x 60 sec, or 9000 sec. ; 9000 -f- 40 
= 225 ; that is, 9000 is 225 times 40 ; since the dredge loaded 6 cu. yd. of mud 
every 40 sec, in 9000 sec it loaded 225 x 6 cu. yd., or 1350 cu. yd. 

26. I mi. = } of 5280 ft., or 3960 ft. ; then, the cubic contents of the trench 
= (10 X 18 X 3960) cu. ft., or 712,800 cu. ft. = (712,800 -- 27) cu. yd., or 26,400 
cu. yd. ; since the shovel removes 1200 cu. yd. of earth per day, it should take 
as many days to remove 26,400 cu. yd. as 1200 is contained times in 26,400 ; 
that is, 26,400 h- 1200, or 22 days. 

27. The area of the courtyard = (75 x 50) sq. ft. = 3750 sq. ft ; 
3750 sq. ft. = (3750 -- 9) sq. yd. = 416| sq. yd. ; 

416| X $32.70 = $13,625, the cost 

28. From the solution of Ex. 3, the area = 3750 sq. ft ; 
3750 X 15J lb. = 57,187J lb., the total weight 

29. I mi. = f of 5280 ft. = 3300 ft. ; then, the area paved = (3300 x 45) sq. 
ft., or 148,500 sq. ft = (148,500 h- 9) sq. yd., or 16,500 sq. yd. ; 

16,500 X $1.96 = $.32,340, the cost 

80. 4i mi. = 4i X 5280 ft = 23,760 ft. ; then, the total area = (23,760 x 14) 
sq. ft, or 332,640 sq. ft. = (332,640 -r- 9) sq. yd., or 36,960 sq. yd. ; 

36,960 X 50^ = $ 18,480, the cost 

81. The area to be sprinkled = (36 x 5100) sq. ft., or 183,600 sq. ft = 
(183,600 -f- 9) sq. yd. ; or 20,400 sq. yd. ; 20,400 -f- 850 = 24 ; that is, 20,400 is 24 
times 860 ; since 850 sq. yd. of pavement require 60 cu. ft. of water, 20,400 sq. 
yd. take 24 x 60 cu. ft, or 1440 cu. ft. 

Since 1 cu. ft = 7i gal., 1440 cu. ft. = 1440 x 7^ gal., or 10,800 gal. 
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18. 99 ^ 297 = 33J ; that is, 99 is .33^, or 33J%, of 297. 
14. .66 H- 8.25 = .08 ; that is, .66 is .08, or 8%, of 8.25. 
16. 3.4 - 544 = .00625 ; that is, 3.4 is .00625, or |%, of 544. 

16. 216 ^ 1728 = .126 ; that is, 216 is .125, or 12J%, of 1728. 

17. 784 ^ 2240 = .35 ; that is, 784 is .35, or 35%, of 2240. 

18. 692 - 4152 = .16^ ; that is, 692 is .16f, or 16^%, of 4152. 

19. ^1.68 -4- $35 = .048 ; that is, $1.68 is .048, or 4.8%, of $35. 

20. $7.92 -f- $48 = .165 ; that is, $7.92 is .165, or 16.5%, of $48. 

21. $8.40 - $75 = .112 ; that is, $8.40 is .112, or 11.2%, of $75. 

22. Smce $306.72 is 3.6%, or .036, of the number, the number = $306.72 -i- 
.036, or $8520. 

28. Since $465.60 is 75%, or f , of the number, J of the number = J of $465.60 
or $155.20, and the number = 4 x $ 165.20, or $620.80. 

24. Since $507.15 is 23%, or .23, of the number, the number = $507.15 -5- .23, 
or $2205. 

26. Since $812.16 is 4.7%, or .047, of the number, the number = $812.16 -r- 
.047, or $17,280. 

26. Since $2698.29, is 87 i%, or J, of the number, J of the number = f of 
$2698.29, or $386.47, and the number = 8 x $385.47, or $3083.76. 

27. Since $4295.25 is 24.9%, or .249, of the number, the number = $4295.26 
-.249, or $17,250. 

28. Since $6384.90 is 83J%, or |, of the number, J of the number = J of 
$6384.90, or $1276.98, and the number = 6 x $1276.98, or $7661.88. 

29. Since $7844.62 is 28.63%, or .2863, of the number, the number = $7844.62 
-.2863, or $27,400. 

80. 27 - 79 = .3418 - ; that is, 27 is .3418, or 34.18%, of 79. 

31. 69 ^ 42 = 1.6429 - ; that is, 69 is 1.6429, or 164.29%, of 42. 

82. 45 -4- 264 = .1705- ; that is, 45 is .1705, or 17.05%, of 264. 

38. 24 - 8.76 = 2.7397 + ; that is, 24 is 2.7397, or 273.97%, of 8.76. 

84. 28.6 -f- 46.49 = .6152 - ; that is, 28.6 is .6162, or 61.52%, of 46.49. 

86. 397 -^ 629.4 = .6308- ; that is, 397 is .6308, or 63.08%, of 629.4. 
36. A long ton contains 73.19%, or .7319, of 2240 lb. = 1639.456 lb. 

87. Since 5931 lb. is 65.9%, or .659, of the total weight, the coal weighs 
5931 lb. -^ .659 = 9000 lb. 
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88. 106 -J- 163 = .693- ; that is, 106 is .693, or 69.3%, of 153. 
Hence, the team won 69.3% of the games played. 

39. 171 -4-490 = .349- ; that is, 171 is .349, or 34.9%, of 490. 
Hence, 34.9 % was his batting average. 

40. 899 — 16 = 884, the number of successful attempts ; 

884 H- 899 = .983+ ; that is, 884 is .983, or 98.3%, of 899. 
Hence, his fielding average was 98.3%. 

41. 3J%, or .034, of 6000 = 204, the number of horse vehicles ; 
7J%, or .07 J, of 6000 = 450, the number of street cars ; 
9.9%, or .099, of 6000 = 694, the number of motor cars ; 
79J%, or .792, of 6000 = 4762, the number of bicycles. 
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42. 274,447 -^ 994,762 = .276- ; that is, 274,447 is .276, or 27.6%, of 
994,762. 

Hence, 27.6% of the pensioners were widows. 

48. Since 6434.90 was 22.9%, or .229, of the cost, the cost = 66434.90 h- 
.229, or $28,100. 

44. 50,000-^-270,000 = .186+ ; that is, 50,000 is .185, or 18.5%, of 270,000. 
Hence, 18.5% could read. 

45. 226 X 196 Ib.^ 44,100 lb., the weight of the flour. 

Since 44,100 lb. is 75%, or |, of the weight of the wheat used, |^ is | of 
44,100 lb., or 14,700 lb., and the entire weight = 4 x 14,700 lb., or 68,800 lb. ; 
then, 

68,800 lb. -^ 60 lb. = 980, the number of bushels needed. 

46. 161.2 ^ 432 = .35 ; that is, 151.2 is .35, or 35%, of 432. 
Hence, 35% was sand. 

146.88 ^ 432 = .34 ; that is, 146.88 is .34, or 34%, of 432. 

Hence, 34 % was limestone, 

43.2 -- 432 = .10 ; that is, 43.2 is .10, or 10%, of 432. 

Hence, 10 % was soda. 

36.72 -H 432 = .085 ; that is, 36.72 is .085, or 8i%, of 432. 

Hence, 8^ % was broken glass. 

54 -i- 432 = .125 ; that is, 54 is .125, or 12^%, of 432. 

Hence, 12^% was other substances. 

47. Since 25%, or J, of the value of his stock was $2125, his stock was worth 
4x $2125, or $8500; 

$1275 -4- $8500 = .15 ; that is, $1276 is .15, or 15%, of $8600. 
Hence, he lost 15 % of the value. 
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48. 46.06%, or .4506, of $4,904,204 = $2,209,343.9020. 
Hence, the value from Great Britain was $2,209,343.90+. 
6.62%, or .0652, of $4,904,204 = $819,754.1008. 

Hence, the vahie from the United States was $319,764.10+. 
15.48%, or .1548, of $4,904,204 = $759,170.7792. 
Hence, the value from Spain was $759,170.78 - . 

49. 14,600 -r- 33,640 = .434+ ; that is, 14,600 is .434, or 43.4%, of 33,640. 
Hence, the U.S. produced 43.4% of the otter skins. 

8000 ^ 66,000 = .121+ ; that is, 8000 is .121, or 12.1 %, of 66,000. 

Hence, the U.S. produced 12.1 % of the beaver skins. 

24,000-^95,485 = .251+ ; that is, 24,000 is .251, or 25.1 %, of 95,486. 

Hence, the U.S. produced 26.1 % of the seal skins. 

678,000 ^ 728,000 = .794- ; that is, 678,000 is .794, or 79.4%, of 
728,000; 

Hence, the U.S. produced 79.4% of the mink skins. 

4,036,000 -^ 5,285,000 = .763-;, that is, 4,036,000 is .763, or 76.3%, of 
5,286,000. 
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1. 100%+ 16f %, or 116f %, of $6540 = $7630. 
Hence, his capital was then $7630. 

2. 100%~ 12J%, or 87i%, of $4868 = $4259.60. 
Hence, his income last year was $4269.60. 

8. The price was advanced $ 5.82 - $4.85, or $ .97 ; 
$ .97 ^ $ 4.85 = .20 ; that is, $ .97 is 20 % of $ 4.85. 
Hence, the price was advanced 20%. 

4. 100% + 14^ %, or 114? %, of $ 1 .75 = $ 2.00. 
Hence, he then received $ 2 per day. 

5. 37 — 34 = 3, the increase ; 

3 -- 34 = .088 + ; that is, 3 is 8.8 7o of 34. 
Hence, 8.8% was the increase. 

6. 100% + 46.09%, or 145.09%, of $3,179,498 = $4,613,133.6482. 
Hence, the income for the third year was $4,613,133.66-. 

7. The increase of males was 4503 — 2741, or 1762 ; 

1762 H- 2741 = .643- ; that is, 1762 is .643, or 64.3%, of 2741. 

Hence, the number of males increased 64.3%. 

The increase of females was 7768 - 3675, or 4093 ; 

4093 -- 3675 = 1.114+ ; that is, 4093 is 1.114 times, or 111.4%, of 36.76. 

Hence, the number of females increased 111.4%. 
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8. The increase in weight was 9282 lb. - 8840 lb., or 442 lb. ; 
442 ^ 8840 = .05 ; that is, 442 is .05, or 5 %, of 8840. 
Hence, the increase in the yield was 5 %. 

$2210 -f- 8840 = $ .25, the price per pound one year ; 
$1949.22 -T- 9282 = $.21, the price per pound the next year. 
The decrease in price = $ .25 — $ .21, or $ .04 ; 
$ .04 -r- $ .25 = .16 ; that is, $ .04 is .16, or 16%, of $ .25. 
Hence, there was a 16 % decrease in price. 

9. From 1860 to 1870 the population increased 42,491 - 6857, or 35,634 ; 
35,634 ^ 6857 = 5.197- ; that is, 35,634 is 5.197 times, or 519.7%, of 6857. 
Hence, from 1860 to 1870 the population increased 519.7 %. 

From 1870 to 1880 the population increased 62,266 - 42,491, or 19,775 ; 
19,775 ^ 42,491 = .465+ ; that is, 19,775 is .465, or 46.5%, of 42,491. 
Hence, from 1870 to 1880 the population increased 46.5%. 

10. From 1880 to 1890 the population decreased 62,266 - 45,761, or 16,505 ; 
16,505 -^ 62,266 = .265+ ; that is, 16,505 is .265, or 26.5 %, of 62,266. 
Hence, from 1880 to 1890 the population decreased 26.5%. 

From 1890 to 1900 the population decreased 45,761 - 42,335, or .3426. 
3426 -- 45,761 = .075- ; that is, 3426 is .075, or 7.5%, of 45,761. 
Hence, from 1890 to 1900 the population decreased 7.5 %. 

11. From 1870 to 1900 the population decreased 42,491 - 42,335, or 156 ; 
156 -r- 42,491 = .0037- ; that is, 156 is .0037, or .37 %, of 42,491. 
Hence, from 1870 to 1900 the population decreased .37 %. 
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8. The sum of money plus 43 % of it = 143 % of it = $ 354.64. 

Hence, the sum of money = $354,64 ^ 1.43 = $248. 
4. The sum of money plus 68 % of it = 168 % of it = $ 890.40. 

Hence, the sum of money = $ 890.40 -f- 1.68 = $ 530. 
6. The sum of money plus 16f % of it = 116f %, or |, of it = $693.84. 

Hence, the sum of money = $693.84 -f- 1 = $ 594.72. 

6. The sum of money plus 62^% of it = 162i%, or J^, of it = $459.16. 
Hence, the sum of money = $459.16 -r- ^ = $282.56. 
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7. His former salary plus 18 % of it = 118 % of it = $ 1652. 
Hence, his salary before the increase = $ 1652 -i- 1.18 = $ 1400. 

8. Her rate six months ago plus 25 % of it = 125 %, or J, of it = 50 words. 
Hence, her rate six months ago = 50 words -r- f = 40 words. 
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9. The number last year plus 8 % of it = 108 % of it = 486 ; 

Hence, the number of children last year = 486 -;- 1.08, or 450 children. 

10. The cost of horse and carriage plus 60 % of it = 160 %, or |, of it = $ 1260 ; 
Hence, the cost of horse and carriage = $ 1260 -^ f = 1 781.26. 

11. The cost for the year before plus 4 % of it = 104 % of it = f 442 ; 
Hence, the cost for the year before = 1 442 h- 1.04 = ^426. 

12. The circulation three years ago plus 26 % of it = 126 % of it = 177,030 ; 
Hence, the circulation then = 177,030 -=- 1.26 = 140,500. 

18. The mileage at the close of the war plus 500 % of it = 600 % of it = 210,000 
mi. ; hence, the mileage then = 210,000 mi. -=- 6.00 = 35,000 mi. 

14. The production at the beginning plus 323% of it = 423% of it = 274,950 
yd. ; hence, the production then = 274,950 yd. -i- 4.23 = 65,000 yd. 

16. The actual amount plus 2.5% of it = 102.5% of it = 65,600 cu. ft. ; 
Hence, the actual amount = 65,600 cu. ft. -r- 1.026 = 64,000 cu. ft. 
16. The value at the beginning plus 84.8 % of it = 184.8 % of it = |? 33,859,980 ; 
Hence, the value at first = ^ 33,859,980 h- 1.848 = 1 18,322,600. 
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8. The number less 32 % of it = 68 % of it = ^ 166.60 ; 
Hence, the number = 1 166.60 -f- .68 = .$245. 

4. The number less 66 % of it = 36 % of it = .$ 332.50 ; 
Hence, the number = ^332.50 h- .35 = $ 950. 

5. The number less 37i% of it = 62J%, or |, of it = $463.75 ; 
Hence, the number = ^453.75 -^ f = $726. 

6. The number less 83i%of it = 16f %, or J, of it = $742.36 ; 
Hence, the number = 6 x $742.36 = $4454.16. 

7. His weight at the beginning less 6% of it = 95% of it = 114 lb. ; 
Hence, his weight at the beginning = 114 lb. — .95 = 120 lb. 

8. The weight before cooking less 20% of it = 80%, or |, of it = 14 lb. ; 
Hence, the weight before cooking = 14 lb. -r- 1 = 17J lb. 

9. All his money less 76% of it = 24% of it = $7680 ; 
Hence, he had $7680 ^ .24, or $32,000. 

10. His debts less 60% of them = 40yo, or f , of them = $ 16,600 ; 
Hence, he owed $15,600 ^ f , or $39,000. 

11. Its original length less 5^% of it = 94J% of it = 37.8 yd. ; 
Hence, its original length = 37.8 yd. -=- .94 J = 40 yd. 

12. The price before less 8J% of it = 91f % of it = $5.50 ; 
Hence, the price the winter before = $5.60 -f- .91| = $6.00. 
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18. The number engaged less ^ % of it = 03} % of it = 39,270 ; 
Hence, the number engaged = 89,270 + .98} = 42,000. 

14. The amount shipped less 26% of it = 76%, or J, of it = 600 bbl. ; 
Hence, the amount shipped = 600 bbl. + } = 800 bbl. 

15. The amount he received less 37}% of it = 02}%, or |, of it = $4.60 ; 
Hence, he received .^4.50 -^ f, or $7.20 ; 

$7.20 -r- 72 = $.10, the price per cake. 

16. The population less 19.8% of it = 80.2% of it = 062,376 ; 
Hence, the population = 962,876 -^ .802 = 1,187,600. 

17. The cost of all the hats less 76% of it = 26%, or J, of It = lj|l800 ; 
Hence, the cost of all the hats = 4 x $360 = $ 1440 ; 

Then, the number of hats = $1440 + $2.60, or 676 hats. 

18. The population at the end of the first year less 16% of It = 84% of It = 
8820 ; hence, the population then = 8820 + .84 = 10,600. The population nt the 
beginning of the first year less 16% of it = 84% of It = 10,600 ; hence, the popu- 
lation before the decrease = 10,600 -s- .84 = 12,600. 
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1. The gain = 15% of $36 = $6.40. 

2. The loss = 34% of $26 = $8.60. 

8. 16|%, or J, of $3.84 = $.64, the profit ; 

$3.84 + $.64 = $4.48, the selling price. 
4. Thelossper bushel = 66^- 41J^ = 24}^; 

24}^ -f- 66^ = .376 ; that is, 24J^ \h .375, or 37}% of 06^ j 

Hence, the loss was 37}%. 
6. $14.40 -r- 60 = $.24, the price he paid ; 

81% of $ .24 = $ .02, the gain per pound ; 

$.24 + $.02 = $.26, the selling price, 

6. 121% ^ =91^8 = ^206. the gain ; 

Hence, the leather wau H^^ld for $1^8 + $206, or * J 864, 

7. Hepaidforeach $l/i8-5-12, or$.0(^; 
He gained on esLch 16^ —9^, or 6^ ; 

6^ is I, or f, of 9< ; h*rnc^, hi* j^ain wah |. (ft ^>\% fff tUtr c/mi, 

8. $1.50 = the Cf^ * 2^;% of Ihh cj^X ^ Vlf)% <ft %, f/t Ui^ c/*t j 
The coet = $ 1^50 ^% = H\U^,; 

12 X $1^5 = ^ L>- tU f'j/^ p^r d^/7>Ti, 

9. $34^ ~ 144 = * ,24- \U r/AX ^4 ^:h ; 
28# - 24^ = 4<. th^ ici.r. or, ^^,x* ; 

4^ is ^, or ^, of 2#f J>;.V>:- *,f>; 't^U V** j^, fff \K\% f4 U^ f'/A* 
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10. 12 X 25^ = $3, the retail price per dozen ; 

$3 = the cost per dozen + 60% of it = 160%, or |, of it ; 
Hence, the cost per dozen = |>3 -r- f = $ 1. 87 J. 

11. The loss = 14% of $8250 = $ 1155 ; 
$8250 - $1155 = $7095, the sellmg price. 

12. The total cost plus %% of it = 108% of it = $ 103.68 ; 
Hence, the total cost = $103.68 h- 1.08 = $96 ; 

The cost per thousand feet = $96 -^ 4.800 = $20. 

18. The gain per box = 20% of $ 1.35 = $ .27 ; 

The number of boxes = 1 17 x 362, or 42,354 boxes ; then, 
42,354 X $.27 = $11,435.58, the total gain. 

14. The cost per quart = 60^ -^ 32 = 1 J^ ; 
The gain per quart = 33J% of IJ^ = |^ ; 
Hence, the selling price per quart = IJ^ + f ^ = 2J^. 
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16. The number of 5-lb. boxes in 1 cwt. = 100 -r- 5, or 20 boxes ; 
The cost per box = $3.50 h- 20 = $.17^ ; 
21^ — \1\^ = 3i^, the gain per box ; 
3i^ H- 17i^ = i ; that is, 3^ ^ is i, or 20%, of 17J^ ; 
Hence, the gain was 20%. 

16. The cost per pound = $4.50 ^ 100 = $ .04J ; 
The profit per pound = 11 J7o. of 4^ ^ = Jf^ ; 
4J^ + i^ = 5^, the selling price per pound. 

17. The cost per pound = $22.50 -r- 200 = $.11J ; 
The gain per pound = 13^^?! — llj^ = 2^^^ ; 

2i^ -4- llj^ = i ; that is, 2J^ is i, or 20%, of 11}^ ; 
Hence, 20% is gained. 

18. $ 1.32 -^ 12 = $.11, the cost of each ; 
25^ — 11^ = 14j2!, the gain on each ; 

14^ - 11^ = 1.273- ; that is, 14^ is 1.273 times, or 127.3%, of 11^ ; 
Hence, the gain was 127.3%. 

19. Its value less 12 J % of it = 87^%, or J, of it = $35 ; 
Hence, its value = $35 ^ J = $40 ; 

The value plus 12i% of it = 112J%, or |, of it = the selling price ; 
I of $40 = $45, the selling price ; then. 
The gain = $45 - $35 = $ 10. 
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20. The selling price per crate = 30 x 12^ = .$3.60 ; 
$3.60 - $2.26 = $1.36, the gain per crate ; 

§ 1.35 ^ $2^6 = .60 ; that is, $ 1.36 is .60, or OO^/o, of $2.25 ; 
Hence, the gain is 60%. 

21. The cost per pair = $ 18.48 -f- 12 = $ 1.64 ; 
The gain per pair = $2 - $1.64 = $.46 ; 

$.46 -T- $1.54 = .299- ; that is, $.46 is .299, or 29.9%, of $1.54 ; 
Hence, the gain was 29.9%. 

22. The first house sold for 120%, or f, of $2400 = $2880 ; 
The gain on it = $2880 - $2400 = $480 ; 

The loss on the second house = 4% of $6200 = $208 ; 
$480 -.$208 = $272, the net gain. 

28. The cost plus 207o of it = 120%, or f , of it = $6 ; 
Hence, the cost = $6-=-| = $5i 
The gain after the advance = $6.50-$6 = $1.60; 
$1.60 -^ $6 = .30 ; that is, $1.60 is .30, or 30%, of $5 ; 
Hence, the gain was 30%. 

24. He should have gained 15% of $50,000 = $7500 ; 

He should have received $50,000 + $7500 = $57,600; 
He lost in bad debts 2J% of $57,500 = $ 1293.75 ; 
Hence, his real gain = $7600 - $1293.75 = $6206.26. 

25. He neither gained nor lost on the oranges ; 

He sold the bananas for 130% of $280 = $364 ; then, 
His gain on the bananas = $364 - $280 = $84 ; 
His loss on the peaches = 6% of $:520 = $ 16 ; 
Then, he gained on all $84 - $ 16 = $68. 
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2. 150 X 36^ = $54, the amount of the sale ; then, 
5% of $64 = $2.70, .the commission ; 
$54 - $2.70 = $51.30, the net proceeds. 

8. 3% of $4620 = $138.60; 

The total deductions = $138.60 + $85 = $223.60 ; 
$4620 - $223.60 = $4396.40, the net proceeds. 

4. 7% of $745 = $52.15, the commission ; 
$746 -$62.15 = $692.86. 

5. 3i% of $2840.60 = $99.4176, or $99.42, the commission. 
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6. 2% of $97,546.50 = $1950.93, the commission. 

7. The number of pounds = 250 x 132, or 33,000 lb. ; 
33,000 X 14J^ = $4785, the amount of the sale ; 
2% of $4785 = $95.70, the commission ; 

$4785 - $95.70 = $4689.30, the net proceeds. 

8. 47o of $250 =$10, his commission ; then, 
His weekly income = $8 + $ 10 = $ 18. 

9. The amount of the sale = 4 x $36 = $140 ; 
40% of $140 = $56, the commission ; 

The expense of delivering = 4 x $2.25 = $9 ; 
The total deductions = $56-f$9 = $65; 
$140 — $65 = $76, the net proceeds. 

10. The number of pounds = 225 x 500 = 112,500 lb. ; 
The amount of the sale = 112,500 x 11^ = $12,375 ; 
3^0 of $12,376 = $371.25, the commission ; 

The total deductions = $371.25 + $125 = $496.25 ; 
$12,376 - $496.25 = $11,878.76, the net proceeds. 

11. The amount of the sale = 500 x 75^ = $375 ; 
5% of $375 = $18.75, the commission ; 
$375 - $18.75 = $356.26, the net proceeds. 

12. The amount of the sale = 260 x 85^ = $212.60 ; 
6% of $212.50 = $12.75, the commission ; 
$212.50 - $12.75 = $199.75, the net proceeds. 

18. The amount of the sale = 360 x $ 1.75 = $630 ; 

10% of $630 = $63, the commission ; 

$630 - $63 = $567, the net proceeds. 
14. The amount of the sale = 120 x $1.25 = $150 ; 

S% of $150 = $12, the commission; 

$150 - $12 = $138, the net proceeds. 
16. The amount of the sale = 960 xl2j^- $115.20 ; 

7}% of $116.20 = $8.64, the commission ; 

$115.20 - $8.64 = $106.56, the net proceeds. 

16. The amount of the sale = 2880 x 18f ^ = $540 ; 
5% of $540 = $27, the commission ; 

$540 - $27 = $513, the net proceeds. 

17. The amount of the sale = 1280 x 8J^ = $105.60 ; 
5% of $105.60 = $5.28, the commission ; 
$105.60 - $5.28 = $100.32, the net proceeds. 
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18. The amount of the sale = 2250 x 22^ = $495 ; 
67o of 8495 = 824.75, the commission ; 

8496 - 824.75 = 8470.25, the net proceeds. 

19. The amount of the sale = 1760 x 13^^ = 8228.80 ; 
10% of 8228.80 = 822.88, the commission ; 
8228.80 - 822.88 = 8205.92, the net proceeds. 

20. The amount of the sale = 2450 x 16^ = 8392 ; 
5% of 8392 = .^19.60, the commission ; 

8392 - 819.60 = 8372.40, the net proceeds. 

21. He collected 80% of 82500, or 82000 ; 
The commission = 10% of 82000 = 8200 ; 

Hence, the creditor received 82000 - 8200 = 81800. 
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22. 2}% of 8105,620 = 82904.55, the income. 

28. Since 2}% of the amount of business = $125, the amount of business = 
8125 -J- .02i = 85000. 

24. The commission = 85000 -- $4875 = $125 ; 

8125 -^ 85000 = .02i ; that is, $125 is .02^, or 2i%, of $5000 ; 
Hence, the commission was 2J%. 

25. The amount of the sale = $2451 -f $129 = $2580 ; 
$129 -r- $2580 = .05 ; that is, $129 is 5% of $2580 ; 
Hence the commission was 5%. 

26. The amount of the sale = 80 x $24 = 81920 ; 
4i% of $1920 = $81.60, the commission. 

27. The amount of the purchase = 14 x $3200 = $44,800 ; 
The agent received 1J% of $44,800 = 8672. 

28. $li-^837i = .04; thatis, 81ii8 4%of $37i; 
Hence, the commission was 4%. 

29. His total commission = If % + 3J% = 5% ; 
5% of $24,000 = 81200, his commission. 

30. 83000 -f- 8120,000 = .025 ; that is, 83000 is 2^% of $120,000 ; 
Hence, the commission was 2J%. 

31. Since $ 189 is 3i % of the amount of the sale, the amount = $189 -j- .03^ 
= $5400. Thenumber of bushels = 85400 -^ 8.30, or 18,000 bu. 

82. The amount of the sale = 150 x 812.30 = $1845 ; 
2}% of 81845 = 850.7375, or 850.74 the commission ; 
The expense of cartage and storage = 150 x 14 ^ = $21 ; 
The total deductions = 850.74 4- 877 + 821 = 8148.74 ; 
$1845 - 8148.74 = 81096.26, the net proceeds. 
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2. 20% of $25 = $5, the first discount ; 

$26 — $5 = $20, the price after the first discount ; 

10 % of $20 = $ 2, the second discount ; 

$20 - $2 = $ 18, the net price. 
8. 6 % of $ 40 = $2, the first discount ; 

$40 - $2 = $38, the price after the first discount ; 

15% of $38 = $6.70, the second discount ; 

$38 - $5.70 = $32.30, the net price. 

4. 33J % of $ 8.40 = $2.80, the first discount ; 

$8.40 - $2.80 = $5.60, the price after the first discount ;' 
12i 7o o^ ^ 5.60 = $ .70, the second discount ; 
$5.60 - $.70 = $4.90, the net price. 

5. 40% of $5.70 = $2.28, the first discount ; 

$5.70 - $2.28 = $3.42, the price after the first discount ; 
16f % of $3.42 = $.57, the second discount ; 
$3.42 - $.57 = $2.85, the net price. 

6. 30 % of $24 = $7.20, the first discount ; 

$24 - $ 7.20 = $16.80, the price after the first discount ; 

107o of $16.80 = $ 1.68, the second discount ; 

$16.80 - $ 1.68 = $ 15.12, the net price ; 

3 X $ 15.12 = $ 45.36, the net cost ; 

The total discount = 3 x ($7.20 + $1.68) = $26.64. 

7. 33i % of $ 9 = $ 3, the first discount ; 

$9 - $3 = $ 6, the price after the first discount ; 

5% of $6 = $.30, the second discount ; 

$6 - $.30 = $5.70, the net price ; 

4i X $5.70 = $25.65, the net cost ; 

The total discount =4J x ($3 + $.30) = $ 14.85. 

8. 40% of $6.50 = $2.60, the first discount ; 

$6.50 - $2.60 = $3.90, the price after the first discount ; 

10% of 83.90 = $ .39, the second discount ; 

$3.90 - $.39 = $3.51, the net price ; 

6 X $3.51 = $21.06, the net cost ; 

The total discount = 6 x ($2.60 + $.39) = $17.94. 

9. 35 % of $ 8 = $2.80, the first discount ; 

$8 - $ 2.80 = $5.20, the price after the first discount ; 

20% of $5.20 = $1.04, the second discount ; 

$ 5.20 - $ 1.04 = $4.16, the net price ; 

5i X $4.16 = $ 22.88, the net cost ; 

The total discount = 5i x ($2.80+ $1.04) = $21.12. 
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10. 60 % of $ 10 = $6, the first discount ; 

$10 — ^6 = §4, the price after the first discount ; 

10% of $4 = $ .40, the second discount ; 

$4 — $ .40 = §3.60, the price after the second discount ; 

6 % of $ 3.60 = $ .18, the third discount ; 

$3.60 - $ .18 = -S 3.42, the net price ; 

16 X $3.42 = $51.30, the net cost ; 

The total discount = 16 x ($6 + $ .40 + $.18) = $98.70. 
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11. 40% of $300 = $ 120, the first discount ; 

$300 — $120 = $180, the price after the first discount ; 

10 % of $ 180 = $ 18, the second discount ; then. 

The list price = $180 — $18 = $162, the amount received. 

12. 20% of $16 = $3.20, the first discount ; 

$16 - $3.20 = $12.80, the price after the first discount; 
12 J% of $ 12.80 = $ 1.60, the second discount ; 
$12.80 ~ $1.60 = $11.20, the net price ; 
Hence, the net cost = 2J x $11.20 = $28. 

13. 40% of $30 = $ 12, the first discount ; 

$30 - $ 12 = $18, the price after the first discount ; 
10% of $18 = $1.80, the special discount ; then. 
The net cost = $18 - $1.80 = $ 16.20. 

14. The first discount = 20% of $ 16 = $3 ; 

$15 — $3 = $12, the price after the first discount ; 
The second discount = 7 J% of $ 12 = $ .90 ; then. 
The discount on each dozen = $3 + $.90 = $3.90 ; and, 
The total discount = 4i x $3.90 = $17.65. 

16. 200 X 30^ = $60, the cost at list price ; 
16% of $60 = $9, the first discount ; 
$60 -- $9 = $61, the cost after the first discount ; 
5% of $61 = $2.55, the second discount ; then. 
The net cost = $61 - $2.65 = $48.46. 

16. 26% of 86 = $ 1.50, the first discount ; 

$6 - $1.60 = $4.50, the price after the first discount ; 
207o of $4.50 = $.90, the second discount; 
$4.50 — $.90 = $3.60, the net price ; then, 
The net cost = 60 x "^3.60 = $216. 

PROG. AR. KBY — 5 
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17. 26% of a 16.20 = ^ 3.80, the first discount ; 

S 16.20 - $3.80 = -$11.40, the price after the first discount ; 
6% of 8 11.40 = $.67, the second discount ; 
$ 11.40 - $.57 = $10.83, the net price ; then. 
The net cost = 6 x $10.83 = $64.98. 

18. 96 X 25^ = $24, the cost at list price ; 
26% of $24 = $6, the first discount ; 

$24 - $6 = $18, the cost after the first discount ; 

6% of $18 = $.90, the second discount ; then, 

The net cost = $18 — $.90 = $17.10, the amount I paid. 

19. 60% of $ 16.60 = $ 9.90, the first discount ; 

$16.50 - $9.90 = $6.60, the price after tlie first discount ; 

10% of $6.60 = ^m, the second discount ; 

$6.60 - $.66 = $5.94, the net price ; then, 

The net cost = 2 x $5.94 = $11.88, the sum paid. 

20. 72 X 30^ = $21.60, the cost at list price ; 
76% of $21.60 = $16.20, the first discount ; 

$21.60 - $16.20 = $5.40, the cost after the first discount ; 
10% of $5.40 = $.54, the second discount ; 
Hence, the net cost = $6.40 - $.54 = $4.86. 

21. 720 X 16^ = $108, the cost at list price ; 
70 7o of $108 = $76.60, the first discount ; 

$108 - $76.60 = $32.40, the cost after the first discount ; 
2J% of $32.40 = $.81, the second discount ; then. 
The net cost = $32.40 - $.81 = $31.69. 

22. 160 X $1.10 = $166 ; 2 x $3.50= $7 ; $165 + $7 = $172, the total cost 
at list price ; 

16% of $172 = $26.80, the first discount ; 
$172 - $25.80 = $ 146.20, the cost after the first discount ; 
b% of $ 146.20 = $ 7.31, the discount for cash ; then. 
The net cost = $146.20 - $7.31 = $138.89. 
28. 2.6 X $3.20 = $8, the cost at list price ; 
10% of $8 = $.80, the first discount ; 
$8 - $.80 = $7.20, the cost after the first discount ; 
2i% of $7.20 = $.18, the discount for cash ; then. 
The net cost = $7.20 - $.18 = $7.02. 
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1. 20% of $200 = $40, the first discount ; 

$200 - $40 = 8160, the amount after the first discount ; 
5% of $160 = $8, the second discount ; 
$160 - $ 8 = $152, the net amount. 
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2. 25% of $400 = $ 100, the first discount ; 

$400 - $ 100 = $300, the amount after the first discount ; 

10% of $300 = $30, the second discount ; 

$300 - $30 = $270, the net amount. 
8. 10% of $600 = $60, the first discount ; 

$600 - $60 = $540, the amount after the first discount ; 

10% of $640 = $64, the second discount ; 

$640 — $54 = $486, the net amount 

4. 15% of $300 = $45, the first discount ; 

$300 — $45 = $255, the amount after the first discount ; 
20% of $266 = $51, the second discount ; 
$255 - $51 = $204, the net amount. 

5. 50 % of $ 720 = $ 360, the first discount ; also the amount left ; 
10% of $360 = $36, the second discount ; 

$360 - $36 = $324, the net amount. 

6. 12 % of $ 850 = $ 102, the first discount ; 

$850 — $ 102 = $ 748, the amount after the first discount ; 
18 % of $ 748 = $ 134.64, the second discount ; 
$748 - $134.64 = $613.36, the net amoimt. 

7. 5% of $230 = $ 11.50, the first discount ; 

$230 - $ 11.50 = $218.50, the amount after the first discount! 
2% of $218.50 = $4.37, the second discount ; 
$218.50 - $4.37 = $214.13, the net amount. 

8. 16J%of$ 498 = $83, the first discount; 

$498 — $83 = $415, the amount after the first discount ; 
4% of $415 = $16.60, the second discount ; 
$415 - $16.60 = $398.40, the net amount. 

9. 37i% of $560 = $210, the first discount ; 

$560 — $210 = $350, the amount after the first discount ; 
15% of $350 = $62.50, the second discount ; 
$350 - $52.50 = $297.50, the net amount. 

10. 121 % of $ 744 = $ 93, the first discount ; 

$744 — $93 = $651, the amount after the first discount ; 
33J% of $651 = $217, the second discount ; 
$651 - $217 = $434, the net amount. 

11. 10%of$ 1000 = $100, the first discount; 

$1000 - $100 = $900, the amount after the first discount ; 

10% of ft900 = $90, the sec^ind di-^ount ; 

$900 — ^» = *810. the amount after the second discount ; 

6% of $810 = $40.50, the thinl di>>count ; 

$810 - $40^ = $769.50. the net amount. 
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12. 25% of $2400 = $600, the first discount ; 

$2400 - $600 = $ 1800, the amount after the first discount ; 

20% of $ 1800 = $360, the second discount ; 

$ 1800 - $360 = $ 1440, the amount after the second discount j 

87o of $1440 = $115.20, the third discount ; 

$ 1440 - $ 116.20 = $ 1324.80, the net amount. 
18. 35% of $320 = $ 112, single discount ; 

20% of $320 = $64, the first discount ; 

$320 — $64 = $256, the amount after the first discount ; 

15% of $256 = $38.40, the second discount ; 

The two successive discounts = $64 + $38.40 = $ 102.40 ; 

Hence, the single discount is $112 - $102.40, or $9.60, more. 

14. 40% of $350 = 8 140, the first discount ; 

$ 350 - $ 140 = $210, the amount after the first discount ; 
10% of $210 = $21, the second discount ; 
Hence, the total discount = $140 + $21 = $161. 

15. 33J% of $475.50 = $ 158.50, the first discount ; 

$475.50 - $158.50 = $317, the amount after the first discount ; 

b% of $317 = $15.85, the discount for cash ; then, 

The net amount = $317 - $ 15.85 = $301.15, the cash payment. 

16. 90 % of $ 840 = $ 756, the first discount ; 

$840 - $756 = $84, the amount after the first discount ; 
10% of $84 = $8.40, the second discount ; 
$84 - $8.40 = $75.60, the net amount. 

17. 12i % of $ 1280 = $ 160, the first discount ; 

$ 1280 - $ 160 = $ 1120, the amount after the first discount ; 
30% of $1120 = $336, the second discount ; 
Hence, the total discount = $ 160 + $336 = $496. 

18. 75% of $496 = $372, the first discount ; 

$496 - $372 = $124, the amount after the first discount ; 

10% of $124 = $12.40, the second discount ; 

$124 - $12.40 = $111.60, the amount after the second discount ; 

5% of $111.60 = $5.58, the discount for cash ; 

Hence, the net amount = $111.60 - $5.58 = $106.02. 

Page 256 

20. 8 grindstones cost 8 x $5.50 = $44 ; 15 oilstones cost 15 x 60^ = $9 ; 
If doz. scythes cost IJ x $6 = $10 ; hence, 

the gross amount = $44 + $9 + $ 10 = $63 ; 
33 J % of $63 = $21, the first discount j 
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$63 — $21 = $42, the amount after the first discount ; 
10% of $42 = $4.20, the second discount ; 
$42 - $4.20 = $37.80, the net amount. 

21. 72 sets irons cost 72 x SI. 50 = $108 ; 36 teakettles cost 36 x 66^ = 
$23.40 ; 60 coffeepots cost 60 x 45^ = $27 ; 3 gross egg beaters cost 3 x 
$10.20 = $30.60 ; hence. 

The gross amount = $ 108 + $23.40 + $27 + $30.60 = $ 189 ; 

40% of $ 189 = $75.60, the first discount ; 

$189 - $75.60 = $113.40, the amount after the first discount ; 

15% of $113.40 = $17.01, the second discount ; 

$113.40 - $17.01 = $96.39, the net amount. 

22. 3 doz. hammer^ cost 3 x $6 = $18 ; 2 J doz. screwdrivers cost 2J x $7 = 
$17.50 ; 1} doz. saws cost 1| x $16 = $28 ; 15 planes cost 15 x $1.90 = $28.50 ; 
hence, 

The gross amount = $18 + $17.50 + $28 + $28.50 = $92 ; 

25% of $92 = $23, the first discount ; 

$92 - $23 = $69, tlie amount after the first discount ; 

10% of $69 = $6.90, the second discount ; 

$69 -- $6.90 = $62.10, the net amount. 

23. 30 tablecloths cost 30 x $3.50 = $105 ; 40 doz. napkins cost 40 x $3 = 
$120 ; 60 doz. handkerchiefs cost 60 x $2.25 = $135 ; hence. 

The gross amount = $105 + $120 + $135 = $360 ; 

15% of $360 = $54, the first discount ; 

$360 - $54 = $306, the amount after the first discount ; 

5% of $306 = $15.30, the second discount ; 

$306 - $15.30 = $290.70, the net amount. 

Page 257 

1. 1£^ means ili?5; then, $1.50 - $1.25 = $.25, the gain; 
weo $1.50 

$.25 -J- $1.25 = i ; that is, $.25 is J, or 20%, of $1.25 ; 

Hence, the gain is 20%. 

2. ^ means ||^ ; then, $3.20 - $2.40 = $.80, the gain ; 
iho $ 3.20 

$.80 -f- $2.40 = J ; that is, $.80 is J, or 33J%, of $2.40 ; 

Hence, the gain is 33J%. 

8. — means ^ ; then, 54^ - 48^ = 6^, the gain ; 
€t 54^ 

6^ -f. 48^ = J ; that is, 6^ is J, or 12J%, of 48^ ; 

Hence, the gain is 12J%. 
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4. -^ means ^^ ; then, .$1.20 - $.75 = $.45, the gain ; 
who $1.20 . 

45^ ^ 75^ = I ; that is, 45^ is |, or 60%, of 75^ ; 

Hence, the gain is 60%. 

5. — means ^; then, 88^ - 64^ = 24^, the gain ; 
mk 88^ 

24^ -^ 64J25 = I ; that is, 24^ is i, or S7i%, of 64^ ; 

Hence, the gain is 37}%. 

6. - means ^ ; then, 42^ - 36^ = 6^, the gain ; 
tfi 42^ 

6^ ^ 36^ = i ; that is, 6^ is J, or 16J7o, of 36^ ; 
Hence, the gain is 16}%. 

7. M« means P^H ; then, $2.88 - $2.25 = $.63, the gain ; 
hmk $2.88 

$ .63 -^ $ 2.25 = .28 ; that is, $ .63 is .28, or 28 %, of $ 2.25 ; 

Hence, the gain is 28 %. 

8. -^ means |5^ ; then, $ 4.25 - $ 3.40 = $ .85, the gain ; 
the. $4.25 

$.85 -J- $3.40 = .25 that is, $.85 is .25, or 25%, of $3.40 ; 

Hence, the gain is 25 %- 

9. i««£ means |4^; ^^^en, $43.25 - $37.50 = $5.75, the gain ; 
tihe $43.26 

$5.75 -i- $37.50 = .16} ; that is, $5.75 is .15}, or 15}%, of $37.60 ; 

Hence, the gain is 15} %. 

10. .^^ means ||^; then, $67.89 - $54.75 = $ 13.14, the gain ; 
samh $67.89 

$13.14 -^ $54. 75 = .24; that is, $13.14 is .24, or24 7o, of $54.75; 

Hence, the gain is 24%. 

11. ht means 24 ^ ; since the gain = 33} % of 24 ^, or 8 ^, the selling price = 

24 ^ + 8 ^, or 32 ^ ; 32 ^ is written ih ; hence, the complete mark is -7^. 

ih 

12. 8b means 69^ ; since the gain = 33}% of 69^, or 23^, the selling price 

sb 
= 69 ^ + 23 ^, or 92 ^ ; 92 ^ is written bh ; hence, the complete mark is — • 

bh 

18. tih means $4.32 ; since the gain = 33} %> of $4.32, or $1.44, the selling 
price = $4.32 + S 1.44, or $5.76, written eas; hence, the complete mark 

eas 
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14. 8bo means $6.90 ; since the gain = 33}% of $6.90, or $2.30, the selU 
iug price = $6.90 + $2.30, or $9^0, written bho ; hence, the complete mark 

isi^. 
bho 

15. vjtk means $1.44 ; since the gain = 33}% of $1.44, or $.48, the selUng 
price = $ 1.44 + $ ^^S, or $ 1.92, written wbh ; hence, the complete mark 

isi^. 
wbh 

16. amb means $7.89 ; since the gain = 33^% of $7.89, or $2.63, the Belling 
price = $7.89 4- $2.63, or $10.52, written tooeh; hence, the complete mark 
Ifl amb 

woeh 

17. bs means 96 ^ ; since the gain = 33^% of 96 ^, or 82 ^, the selling price = 

96^ + 32^, or $1.28, written whm ; hence, the complete mark is - — 

whm 

18. wih means $1.32; since the gain=33|%of $1.32, or $.44, the selling 
price = $ 1.32 + $ .44, or $ 1.76, written was ; hence, the complete mark 

isi^. 
was 

19. hmks means $28.86; since the gain =33|% of $28.86, or $9.62, the 
selling price = $28.86 + $9.62, or $38.48, written imtm ; hence, the complete 

mark is 5:^. 
imtm 

20. tsie means $46.35; since the gain=:33|% of $46.36, or $16.46, the 
selling price = $46.35 + $ 15.45, or $61.80, written surnio ; hence, the complete 

mark is ^^ 



swmo 

Page 258 

21. tm means 48^ ; the cost plus 20% of it = 120%, or J, of it = 48^ ; 48 ^ 

-;- f = 40^, the cost, written to ; hence the completft mark is -' 

tm 

22. sk means 66^ ; the cost plus 20% of It = 120%, or J, r^f It =- 66^ ; Mf 

^ I = 55^, the cost, written ek ; hence, the compUfte mark is » 

ik 

28. iok means $3.00; the cr^^it plu« 2^)% (4 h - V£f)% <rr%,(A it $;5/K» ; 

$3.00 -i- 1 = $2.50, the coat, written /*>?/>; herir;e, the fjmxAt^A; mark m "^''' 
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24. aeo means $7.50 ; the cost plus 20% of it = 120%, or |, of it = $7.50 ; 

$ 7.50 H- f = $ 6.25, the cost, written she ; hence, the complete mark is — . 

aeo 
2b' mt means 84 ^ ; the cost plus 20 % of it = 120 %, or f , of it = 84 ^ ; 

84^ -^ I = 70^, the cost, written ao ; hence, the complete mark is — • 

mt 

26. bs means 96 ^ ; the cost plus 20 % of it = 120 %» or f , of it = 06 ^ ; 

96 ^ -^| = 80^, the cost, written mo ; hence, the complete mark is — . 

bs 

27. ith means |3.42 ; the cost plus 20% of it = 120%, or $, of it = $3.42 ; 
$3.42 H- f = $2.86, the cost, written hme ; hence, the complete mark 

.^hme 
ith 

28. tbm means $4.98 ; the cost plus 20% of it = 120 7o, or f, of it = $4.98 ; 
$4.98 -^ i = $4.15, the cost, written twe ; hence, the complete mark is 

twe 
tbm 

29. is means 36 ^ ; the cost plus 20 % of it = 120 %, or f, of it = 86 ^ ; 

36 ^ -i- f = 30 ^, the cost, written io ; hence, the complete mark is -7^. 

IS 

30. smts means $68.46 ; the cost plus 20% of it = 120%, or f, of it = $68.46. 
$68.46 ■^i = $57.06, the cost, written eaoe ; hence, the complete mark 

is?^. 
smts 

31. 24^ is written ht] the selling price = 24^ plus 37^% of 24^ = 33^, 

written ik ; hence, the complete mark is — . 

ik 

32. 40 ^ is written to ; the selling price = 40 ^ plus 37 J % of 40 ^ = 55 ^, 

written ek ; hence, the complete mark is — . 

ek 

83. 88^ is written mk; the selling price = 88^ plus 37}% of 88^ = $1.21, 

written whw ; hence, the complete mark is -^— . 

whw 

34. 96j^ is written 6s; the selling price = 96^ plus 37}% of 96^ =$1.32, 

Kg 

written wih ; hence, the complete mark is . 

wih 

85. $2.80 is written hmo ; the selling price = $2.80 plus 37}% of $2.80 = 

$3.85, written ime ; hence, the complete mark is -^. 

ime 

36. $7.20 is written aho ; the selling price = 8 7.20 plus 37}% of $7.20 = 
$9.90, written bko ; hence, the complete mark is j-j~' 
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37. S4.48 is written tkm ; the selling price = $4.48 plus 37}% of $4.48 = 
$6.16, written sws : hence, the complete mark is - — • 

38. $6.80 is written smo ; the selling price = $6.80 plus 87A % of $6.80 = 

$ 9.35, written bie ; hence, the complete mark is ^^. 

hie 

39. $ 176 is written was ; the selling price = $ 176 plus 37} Jo of $ 176 = $ 242, 

written hth ; hence, the complete mark is ^^^. 

hth 

40. $224 is written hkt ; the selling price = $224 plus 37} ^o o^ •'5' 224 = $308, 

hkt 
written iom ; hence, the complete mark is ^^^. 

iom 

42» 32 ^ is written ih ; the selling price = 32 ^ plus 26 % of 32 ^ = 40 ^ ; the 
marked price less 20 % of it = 80 %, or i, of it = 40 ^ ; then, the marked price = 

40^ H- J = 60^, written eo ; hence, the complete mark is . 

43. 72 ^ is written ah ; the selling price = 72 ^ plus 26 % of 72 ^ = GO ^ ; the 
marked price less \^% of it = 90% of it = 90^ ; then, the marked price = 90 f -h 

.90 = $1.00, written wok : hence, the complete mark is — - • 

wok 

44. $ 48 is written tm ; the selling price = $ 48 plus 26 % of $ 48 = $ 60 ; the 
marked price less 25 % of it = 76 %, or J, of it = $ 60 ; then, the marked price - 

$ 60 -i- 1 = $ 80, written mo ; hence, the complete mark is . 

mo 

46. $ 3.40 is written ito ; the selling price = $ 3.40 plus 26 % of $ 8.40 = 4.26 ; 
the marked price less 15% of it = 86% of it = $4.25 ; then, the marked price = 

$4.25 -=- .85 = $5.00, written eok ; hence, the complete mark Is — . 

eok 

46. $6.72 is written sah ; the selling price = 86.72 + 26% of $6.72 = $8.40 ; 
the marked price less 12 J % of it = 87} %, or J, of it = $8.40 ; then, the marked 

price = $8.40 -i- i = $9.60, written hno ; hence, the complete mark is — ^, 

hHO 

47. $8.40 is written mto ; the selling price = $ 8.40 + 25 % of $ 8.40 = $ 10.50 ; 
the marked price less ICf % of it = 83} % or J, of it = $ K^M ; then, the marked 

price = $ 10.60 -f- 1 = $ 12.60, written whso ; hence, the complete mark in — ^ 

WfiMO, 

48. The cost oflhat = $21-!-12 = ^1.75, writu >n b/h ; 

TTie selling price = $ 1.75 plus ¥)% of $ 1.75 = ><2.45, written hU ; 

Hence, the complete mark la , 
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49. The cost of 1 cap = $ 16.60 h- 12 = $ 1.30, written hre ; 

The selling price = $ 1.30 plus 40 % of $ 1.30 = $ 1.82, written wmh ; 

Hence, the complete mark is — ^• 

50. The cost of 1 scarf = $24 -i- 12 = $2.00, written ien ; 

The selling price = ^2.00 plus 40% of $2.00 = $2.80, written hmo ; 

Hence, the complete mark is 

hmo 

61. The cost of 1 necktie = $7.20 -r- 12 = $.60, written pe ; 
The selling price = 60^ plus AQ% of 60^ = 84^, written nit ; 

Hence, the complete mark is ^. 
mt 

62. The cost of 1 shirt = $18 -^ 12 = $ 1.60, written hhe ; 

The selling price = $ 1.60 plus 40 % of $ 1.60 = $ 2. 10, written hwo ; 

Hence, the complete mark is -—. 
hwo 

68. The cost of 1 pair =$ 16.80 -r- 12 = $ 1.40, written bte ; 

The selling price = $1.40 plus 40% of $1.40 = $1.96, written wbs; 

htp 
Hence, the complete mark is — — . 
whs 

54. The cost of 1 pair = $30 h- 12 = $2.60, written ike ; 

The sellmg price = $2.60 plus 40% of $2.60 = $3.60, written ieo ; 

Hence, the complete mark is _. 
ieo 

65. The cost of 1 pair = $ 8.40 ^ 12 = $ .70, written le ; 

The selling price = 70^ plus 40% of 70^ = 98^, written 6m ; 

If, 
Hence, the complete mark is _— . 
&m 

Page 262 

2. 6 % of $ 360 = $ 21 .00, int. for 1 yr. 

i of int. for 1 yr. = 10.60, int. for 6 mo. 

$31.50, mt. for 1 yr. 6 mo. 
$360 + $31.60 = $381.60, the amount. 

8. 4% of $476 = $19.00, int. for 1 yr. 

2 X $ 19.00 = $38.00, int. for 2 yr. 
J of int. for 1 yr. = 4.76, int. for 3 mo. 

842jr), int. for 2 yr. 3 mo, 
$476 + .<i42.76 = $617.75, the amount. 
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4. 3% of $3000 = $90.00, int. for 1 yr. 

4 X $90.00 = $360.00, int. for 4 yr. 
J of int. for 1 yr. = 30.00, int. for 4 mo, 

J of int. for 4 mo. = 7.50, int for 1 mo. 

$397.60, int71or4'yrr6 mor 
$3000 + $397.60 = $3397.60, the amount. 

5. 7 % of $ 6400 = $ 448.00, int. for 1 yr. 

3 X $448.00 = $ 1344.00, int. for 3 yr. 
J of int. for 1 yr. = 149 .333, int. for 4 mo. 

$1498.33 , "int for 3 yf. 4 mo. 
$6400 + $ 1493.33 = $ 7893.33, the amount. 

6. 8 % of $ 46.50 = $ 3. 72, int. for 1 yr. 

2 X $3.72 = $7.44, int. for 2 yr. 
J of int. for 1 yr. = .62, int. for 2 mo. 

$ 8.06, int. for 2 yr. 2 mo. 
$46.60 +'^$8.06 = $64.66, the amount. 

7. 6% of $86.26 = $4.2626, int. for 1 yr. 

3 X $4.2626 = $ 12.788, int. for 8 yr. 
J of int. for 1 yr. = 2.131, int. for 6 mo. 

i of int. for 6 mo. = .366, int. for 1 rao. 

$ 16.27 TTnt for 8 yr. 7 mo. 
$85.26 + $ 16.27 = $ 100.62, the amount. 

8. 3i % of $ 10,000 = $ 360.00, hit. for 1 yr. 

J of int. for 1 yr. = 175.00, mt. for 6 mo. 

J of int. for 6 mo. = 87.60, int. for 3 rao. 

8612.60, int. for f yr. 9 mo. 
$ 10,000 + $612.50 = $ 10,612.50, the amount. 

9. 2J% of $42,000 = $945.00, int. for 1 yr. 

2 X $945.00 = $ 1890.00, int. for 2 yr. 
i of int. for 1 yr. = 472.5ii, Int, for 6 mo, 

J of int. for 6 mo. = 157.50, int, for 2 ttUK 

$252<MiO, Int. frir"2 yr/« tmZ 
$42,000 + $2520 = $44,520. the amoant, 

10. 6% of $585.75 - ^Zr,AiS. Int, for 1 jr. 

\ ot mt f or 1 jrr, = MJ/IZ. int for (8 mtt. 

H Ul,Vl , HA. tor \ yr. <J mo, 
$585.75 + $5(2.72 = H^SbA', Ute aej^/j/rf. 
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11. 4% of $648.50 = 825.94, int. for 1 yr. 

3 X .^25.94 = $77.82 , int. for 3 yr. 
J of int. for 1 yr. = 8.647, int. for 4 mo. 

J of int. for 4 mo. = 2.162, int. for 1 mo. 

5$ 88.63 , int. for 3 yr. 6 mo. 
$648.50 + $88.63 = $737.13, the amount. 



12. The time from Jan. 1, 1905 to Nov. 1, 1906 = 1 yr. 10 mo. 
50/0 of $350.80 = $ 17.54 , int. for 1 yr. 
i of int. for 1 yr. = 8.77 , int. for 6 mo. 

J of int. for 1 yr. = 5.847, int. for 4 mo. 

$32.16 , int. for 1 yr. 10 mo. 
$350.80 + $32.16 = $382.96, the amount. 



18. The time from Apr. 9, 1904 to Mar. 9, 1906 = 1 yr. 11 mo. 
67o of $540.96 = $32,468, int. for 1 yr. 
I of int. for 1 yr. = 16.229, int. for 6 mo. 

j of int. for 1 yr. = 10.819, int. for 4 mo. 

J of int. for 4 mo. = 2.705, int. for L_™^* 

$62.21 , int. for 1 yr. 11 mo. 
$540.96 + $62.21 = $603.17, the amount. 
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2. 5% of $60.24 = $3,012, int. for 1 yr. 

2 X $3,012 = $6,024, int. for 2 yr. 

J of int. for 1 yr. = 1.004, int. for 4 mo. 

J of int. for 4 mo. = .126, int. for 1 5 da. 

$7.15 , int. for 2 yr. 4 mo. 16 da. 
$60.24 + $7.15 = $67.39, the amount. 

8. 6% of $45.48 = $2,729, int. for 1 yr. 

3 X $2,729 = $8,187, int. for 3 yr. 

\ of int. for 1 yr. = .910, int. for 4 mo. 

J of int. for4mo. = .227, int. for 1 mo. 

i of int. for 1 mo. = .076, int. for 10 da. 

$9.40 , int. for 3 yr. 5 mo. 10 da. 
$46.48 + $9.40 = $54.88, the amount. 



150.00 , 


int. for 


6 mo. 


60.00 , 


int. for 


2 mo. 


8.333, 


int. for 


10 da. 


.833, 


int. for 


Ida. 
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4. 4% of $2800 = $ 112, int. for 1 yr. 

2 X J!^112 = .$224.00 , int. for 2 yr. 

J of int. for 1 yr. = 66.00 , int. for 6 mo. 

^ of int. for 6 mo. = 4.667, int. for 16 da. 

$284.67 , int. for 2 yr. 6 mo. 16 da. 
$2800 + $284.67 = $3084.67, the amount. 

6. 6% of $6000 = $300, int. for 1 yr. 

3 X $300 = $900.00 , int. for 3 yr. 
J of int. for 1 yr. 
J of int. for 6 mo. = 
J of int. for 2 mo. = 

,3^ of int. for 10 da. = 

$1109.17 , int. for 3 yr. 8 mo. 11 da. 
$6000 + $1109.17 = $6109.17, the amount. 

6. 6% of $720.16 = $36,008, int. for 1 yr. 

6 X $36,008 = $ ^80. 04 , int. for 6 yr. 
J of int. for 1 yr. = 18.004, int. for 6 mo. 

J of int. for 6 mo. = 3.001, int. for 1 mo. 

I of int. for 1 mo. = 1.50 , int. for 16 da. 

J of int. for 16 da. = .30 , int. for 3 da. 

^202.85 , int. for 6 yr. 7 mo. 18 da. 
$720.16 + $202.86 = $923.01 , the amount. 

7. 4% of $468.36 = $ 18.734, int. for 1 yr. 

3 X $18,734 = $56,202, int. for 3 yr. 
J of int. for 1 yr. = 9.367, int. for 6 mo. 

J of int. for 6 mo. = 4.684, int. for 3 mo. 

I of mt. for 3 mo. = .520, int. for 10 da. 

$70.77 , int. for 3 yr. 9 mo. 10 da. 
$468.36 + $70.77 = $539.13, the amount. 

8. 6% of $25,000 = $ 1600, int. for 1 yr. 

2 X $1500 = $3000, int. for 2 yr. 
J of int. for 1 yr. = 500, int. for 4 mo. 

J of int. for 4 mo. = 126, int. for 1 mo. 

J of int. for 1 mo. = 26, int. for 6 da. 

\ of int. for 1 mo. = 25, int. for 6 da. 

$3675, int. for 2 yr. 5 mo. 12 da. 
$ 26,000 + $ 3676 = $ 28,676, the amount. 
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7% of $68,400 


= 


$4788.00, 


int. 


fori 


yr. 






^ of int. for 1 yr. 


= 


399.00, 


int. 


for 




1 mo. 




^ of int. for 1 mo. 


= 


199.50, 


int. for 






16 da. 


i of int. for 1 mo. 


= 


79.80, 


int. 


for 






6da. 



$6466.30, int. for 1 yr. 1 mo. 21 da. 
$68,400 + $6466.30 = $73,866.30, the amount. 

10. 6% of $1436.80 = $71.84, int. for 1 yr. 

4 X $71.84 = $287.36 , int. for 4 yr. 
J of int. for 1 yr. = 11.973, int. for 2 mo. 

J of int. for 2 mo. = 1.996, int. for 10 da. 

$301.33 , int. for 4 yr. 2 mo. 10 da. 
$1436.80 + $301.33 = $1738.13, the amount. 

11. 6% of $297.46 = $17,847, int. for 1 yr. 

2 X $17,847 = $36,694, mt. for 2 yr. 
J of int. for 1 yr. = 4.462, int. for 3 mo. 

I of int. for 3 mo. = .744, int. for 16 da. 

$40.90 , int. for 2 yr. 3 mo. 16 da. 
$297.45 + $40.90 = $338.36, the amount. 

12. 8% of $634.76 = $60.78, int. for 1 yr. 

3 X $50.78 = $152.34 , mt. for 3 yr. 
J of int. for 1 yr. = 16.927, mt. for 4 mo. 



^ of int. for 4 mo. = 


8.463, int. for 


2 mo. 


^ of int. for 2 mo. = 


.846, int. for 


6 da. 


i of int. for 6 da. = 


.423, int. for 


3 da. 



$ 179.00 , int. for 3 yr. 6 mo. 9 da. 
$634.75 + $179.00 = $813.76, the amount. 

18. The time from Sept. 7, 1906 to Dec. 31, 1908 = 2 yr. 3 mo. 24 da. 
4% of $1500 = $60.00, int. for 1 yr. 

2 X $60.00 = $120.00, int. for 2 yr. 



i of int. for 1 yr. 


= 


10.00, 


int. for 


2 mo. 


J of int. for 2 mo. 


= 


6.00, 


int. for 


1 mo. 


J of int. for 1 mo. 


= 


2.60, 


int. for 


15 da. 


I of int. for 1 mo. 


= 


1.00, 


int. for 


6 da. 


J of int. for 6 da. 


= 


.60, 


int. for 


3 da. 



$139.00, int. for 2 yr. 3 mo. 24 da. 
$1600 + $139 = $1639, the amount. 
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Page 264 

1. The area in square rods = 30 x 24, or 720 sq. rd. ; 
The area in acres = 720 -?- 160, or 4^ A. 

2. He set out 120 x 99 plants = 11,880 plants ; 

The number of plants per acre = 11,880 -^ 4^, or 2640 plants. 
8. 1126 bu. -5- 120 = 9{ bu., the yield per row. 

4. There were as many basketfuls as f bu. is contained times in 1125 bu. ; 
that is, 1125 -h i, or 1800 basketfuls ; 

1800 X 2i^ = $45, the cost for picking. 
6. The total weight in pounds = 1125 x 56 lb. = 63,000 lb. ; 

The total weight in tons = 63,000 -r- 2000, or 31 J T ; 

Then, the yield per acre = 31} T. ^ 4J = 7 T. 

6. The number of cans = 31} x 384, or 12,096 cans. 

7. The number of cases = 12,096 -i- 24, or 504 cases ; 
504 cases -s- 4} = 112 cases, produced per acre. 

8. 12,096 X 2^ = $241.92, the cost of the cans ; 504 x 10^ = $50.40, the 
cost of the cases ; 504 x 15^ = $75.60, the cost of putting up ; hence. 

These expenses = $241.92 + $50.40 + $75.60 = $367.92. 

9. 4} x $37.50 = $168.75, the expense for raising ; hence. 
The total expense = $412.92 + $168.75 = $581.67. 

10. 12,096 cans = 1008 doz. cans ; 1008 x 75^ = $756, the sum received ; 
His gain = $756.00 - $581.67 = $174.33. 

11. There would have been as many }-bu. crates as } is contained times in 
1125, that is, 1125 h- }, or 1500 crates; 1500 x 22^ = $330, the amount received ; 
$330 - $213.75 = $116.25, the gain; hence, the actual gain was larger by 
$ 174.33 - $ 116.25, or $ 58.08. 
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12. 9.500 X $10.50 = $99.75, the cost of the lumber. 

13. Since 37}%, or {, of the total cost of the derrick = $99.75, the total cost 
= $99.75 ^ i = $266. 

14. 1280 X 55^ = $704, the cost of drilling. 

16. 1280 X 12^ = $153.60, the rent of the machinery. 

16. 260 X 45^ = $112.50, the cost of the casing. 

17. 1280 X 15}^ = $198.40, the cost of the tubmg. 

18. 1280 X 6$^ = $70.40, the cost of the pumping rods. 

19. 85 X 96^ = $81.60, the cost of the torpedo. 
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20. The combined cost = $266.00 + $704.00 + $ 153.60 + $ 112.50 + $ 198.40 
+ $70.40 + $81.60 + $24.25 = $1610.75. 

21. 2352 bbl. -i- 3 = 784 bbl., the yield per week; 

784 bbl. H- 7 = 112 bbl., the yield per day ; 
112 bbl. -r- 24 = 4J bbl., the yield per hour. 

22. The yield per day = 112 bbl. [Ex. 21, solution] = 112 x 42 gal., or 4704 gai. 

23. He paid 12 J % of 112 bbl., or 14 bbl. ; 

He had left 112 bbl. - 14 bbl., or 98 bbl. 

24. The producer's portion for July = 31 x 98 bbl. = 3038 bbl. ; 3038 x $ 1.35 = 
$4101.30, the value. 

25. The total daily yield = 112 bbl. [Ex. 23] ; the total yield for July = 
31 X 112 bbl. = 3472 bbl.; its value = 3472 x $1.35 = $4687.20. 

26. The total distance =23.41 mi. + 25.92 mi. + 25.73 mi. +45.45 mi. + 
61.94 mi. + 62.50 mi. = 234.95 mi. 

27. The number of days = 30,800 h- 112, or 275 days = 39 wk. 2 da. 

28. 3850 bbl. ^ 30,800 bbl. = .125 ; that is, 3860 bbl. is 12^% of 30,800 bbl.; 
Hence, gasoline, etc., was 12J%. 

23,100 bbl. -h 30,800 bbl. = .75 ; that is, 23,100 bbl. is 75% of 30,800 bbl.; 

Hence, illuminating oil was 75%. 

924 bbl. ^ 30,800 bbl. = .03 ; that is, 924 bbl. is 3% of 30,800 bbl. ; 

Hence, lubricating oil was 3%. 

2926 bbl. -f- 30,800 bbl. = .095 ; that is, 2926 bbl. is 9i% of 30,800 bbl.; 

Hence, residuum and loss was 9 J %. 

29. 3860 X 42 gal. = 161,700 gal. ; 161,700 x 7 J ;^ = $ 12,127.60, the value. 

80. The amount in gallons = 23,100 x 42 gal. = 970,200 gal. ; 
The number of 50-gal. barrels = 970,200 -j- 50, or 19,404 bbL 
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81. The amount in gallons = 23,100 x 42 gal. = 970,200 ; 
$84,892.50 ^ 970,200 = 8}^, the price per gallon. 

32. 24| T. = 24| x 2000 lb. = 48,750 lb. ; then. 

The number of gallons = 48,750 -f- OJ, or 7500 gal. 

88. The number of cars = 1,200,000 -^ 7500, or 160 cars. 

84. Since (Ex. 32) 1 gal. weighs 6^ lb., 1,200,000 gal. weigh 1,200,000 x OJ lb., 
or 7,800,000 lb. = 3900 T. 



267,268] SECOND BOOK 81 

85. 41 J ft. = 498 in.; 31 J ft. = 378 in.; the number of cases placed end to 
end in a row the long way of the compartment = 498 in. -r- 20 J in., or 24 cases ; 
the number of rows = 378 in. -r- 10 J in., or 36 rows; then, the number of cases = 

.36 X 24 cases, or 864 cases. 

86. Since each case contains two 5-gaL cans, 864 cases will hold 864 x 10 gal. 
= 8640 gal. 

87. 6\ ft. = 75 in. ; the number of layers = 75 in. — 15 in., or 6 layers; 
Hence, there will be 6 x 8640 gal. = 43,200 gal. 

88. 6420 lb. - 2195 lb. = 4225 lb., the weight of the oil; since 1 gal. of oil 
weighs 6i lb. (Ex. 32), the number of gallons in 4225 lb. of oil = 4225 lb. ~ 6^ lb. , 
or 650 gal. 

89. 80,830,000 bbl. ^ 177,000,000 bbl. = .45J ; that is, 80,830,000 bbl. is 
45i% of 177,000,000 bbl. ; hence, 45f % was produced by U.S. 
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40. 190,000 lb. = 1900 cwt.; $7790 -^ 1900 = $4.10, the price per 100 lb. 

41. 190,000 lb. -f- 200 = 950 lb., the average weight per head. 
$7790 ^ 200 = $38.95, the average cost per head. 

42. 201,600 lb. - 190,000 lb. = 11,600 lb., the gain in Nov. 
213,600 lb. - 201,600 lb. = 12,000 lb., the gain in Dec. 
226,400 lb. - 213,600 lb. = 12,800 lb., the gain m Jan. 
240,800 lb. - 226,400 lb. = 14,400 lb., the gain in Feb. 
256,400 lb. - 240,800 lb. = 15,600 lb., the gain in Mar. 

48. Using the answers to Ex. 42 : 

11,600 lb. -f- 200 = 58 lb., the average gain per head in Nov. 
12,000 lb. ^ 200 = 60 lb., the average gain per head in Dec. 
12,800 lb. -h 200 = 64 lb., the average gain per head in Jan. 
14,400 lb. -5- 200 = 72 lb., the average gain per head in Feb. 
15,600 lb. -f- 200 = 78 lb., the average gain per head in Mar. 

44. $228 ^ 200 = $ 1.14, the average cost durmg Nov. 

$408.30 H- 200 = $2.0415, or $2.04+, the average cost during Dec. 

46. Jan. : Com cost 2200 x 27^ = $694 ; hay cost 20 x $6.76 = $135 ; straw 
cost 6 X $ 1.90 = $11.40 ; salt cost } of $ 1.20 = $.90 ; hence. 

During Jan. feed cost $594 -|- $135 + $ 11.40 + $.90 = $741.30. 

Feb. : Elevator com cost 36 x $3 = $ 108 ; corn cost 600 x 32)25 = $ 192 ; 
hay cost 18 x $7.50 = $135 ; hence. 

During Feb., feed cost $108 + $192 + $ 135 + $ 17.20 = $452.20. 

PROO. AR. KEY — 6 
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46. Using the answers to Ex. 45 : 

^741.30 H- 200 = $3.7066, or $3.71-, the average cost during Jan.; 
$452.20 -T- 200 = $2,261, or $2.26+, the average cost during Feb. 

47. 36^0 of $2860 = $1026; since $6.80 less than $1026 was expended in 
Mar., feed in that month cost $1026 - $6.80 = $1020.20. 
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48. 266,400 lb. - 190,000 lb. = 66,400 lb., or 664 cwt., the increase in weight; 
since the total cost of feed =$2860 [Ex. 47], the average cost of producing 100 lb. 
of beef = $2860 -r- 664 = $4,292+, or $4.29+. 

49. 11,600 lb. =, 116 cwt. ; $228 -r- 116 = $1,965+, the cost of 100 lb. in Nov. ; 
12,000 lb. = 120 cwt. ; $408.30 -r- 120 = $3.4026, the cost of 100 lb. in Dec. ; 

Hence, the cost in Nov. was less by $3.4025 - $ 1.966+ = $ 1.437, or $1.44- 

60. 15,600 lb. =156 cwt.; $1020.20 ^ 156 = $6,539+, the cost of 100 lb. in 
Mar. ; $3.4025 = the cost of 100 lb. in Dec. [Ex. 49, solution]; 

Hence, the cost in Mar. was more by $6. 639+ - $3.4026 = $ 3. 1366, or $3.14". 

61. From Ex. 49 the gain in weight = 11,600 lb. = 116 cwt. ; 11,600 lb. was 
worth 116 X $6.05 = $686.80 ; since the cost was $228 [Ex. 49], the total profit 
during Nov. = $686.80 - $228 = $367.80. 

14,400 lb., or 144 cwt., was worth 144 x $6.05 = $727.20 ; smce the cost 
was $462.20, the total profit during Feb. = $727.20 - $452.20 = $275. 

62. 12,800 lb., or 128 cwt., was worth 128 x $5.06 = $646.40 ; since the cost 
was $741.30, the total loss during Jan. = $741.30 - $646.40 = $94.90. 

From Ex. 50 the gain in weight = 16,600 lb. = 156 cwt. ; 16,600 lb. was 
worth 166 X $6.06 = $787.80 ; since the cost was $1020.20 [Ex. 50], the total 
loss during Mar. = $1020.20 - $787.80 = $232.40. 

63. From Ex. 46 the cost of 36 loads of com @$3 = 36x$3 = $108; 36 
loads of damaged com was worth as much as 36 x 60 bu., or 1800 bu., of 32-cent 
corn, which would have cost 1800 x 32^ = $576 ; 

Hence, the amount saved = $676 — $108 = $468. 

64. $7790 + $2860 = $10,640, the total cost ; 
$10,640 -^ 200 = $63.20, the average cost per head. 

66. The freight on 266,400 lb., or 2564 cwt. = 2564 x 10^ = $256.40. 

66. 12 X $10 = $120, the commission. 

67. 250,800 lb., or 2608 cwt., of beef sold for 2508 x $5.05 = $12,666.40 ; the 
expenses — freight, commission, and feed and care = $266.40 + $120 + $46 = 
$421.40 ; then, the net proceeds = $12,606.40 - $421.40 = $12,244. 
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68. The total shrinkage = 266,400 lb. - 260,800 lb. = 6,600 lb ; 
The shrinkage per head = 6600 lb. h- 200 = 28 lb. 

69. The cost, from Ex. 64 = |7790 + $2860 = $10,640 ; 
The net proceeds [Ans. to Ex. 67] = $12,244 ; then. 
The total gam = $ 12,244 - $ 10,640 = $ 1604. 
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60. 60 X $6 = $260, paid for the hogs ; 
The total cost = $250 + $18 = $268 ; 

12,600 lb., or 126 cwt., sold for 126 x $4.36 = $643.76 ; 
Hence, the gain on fattening hogs = $643.76 - $268 = $276.76. 

61. The value of the grain fed = 8800 x 28 j^ =$2464 ; 10% of $2464 = 
$246.40; 74 x $2 = $148; hence, the value of fertility restored = $246.40 + 
$148 = $304.40. 

62. The gain on the cattle, $ 1604 [Ans. to Ex. 69] plus the gain on the hogs, 
$275.76 [Ans. to Ex. 60] plus the gain in feriiility restored, $394.40 [Ans. to 
Ex. 61] =$2274.16; the deductions for labor, etc., = $130 + $180 + $86 = 
$395 ; then, the total gain = $2274.16 - $396 = $1879.16. 

68. 783 lb. - 1360 lb. = .68 ; that is, 783 lb. is 68% of 1360 lb. ; 

Hence, 68% of his weight was beef. 
64. 1360 lb., or 13.6 cwt., cost 13.6 x $6 = $67.60 ; 
$67.60 + $7.60 = $76, the entire cost ; 

783 lb., or 7.83 cwt., of beef sold for 7.83 x $9.60 = $74.38}, or $74.39 ; 
The entire proceeds = $74.39 + $8.26 + $6.50 + $2.25 = $90.39 ; 
Then, the gain = $90.39 - $76 = $ 16.39. 
66. Neck, 26 lb. @ 5^ = $1.30 ; chuck, 137 lb. at S^ = $10.96 ; ribs, 73 lb. @ 
14^ =$10.22; sirloin, 39 lb. @ 20j^ = $7.80; porterhouse, 94 lb. @ 22 j^ = 
$20.68 ; rumps, 39 lb. @ 10^ = $3.90 ; rounds, 122 lb. @ 14^ = $17.08 ; shanks. 
26 lb. @ 4j^ = $1.04 ; flanks, 47 lb. @ 6^ = $2.82 ; plates, 120 lb. @ 5^ = $6 ; 
shins, 60 lb. @ 4^ = $2.40 ; hence. 

The total value = $1.30 + $10.96 + $10.22 + $7.80 + $20.68 + $3.90 + 
$17.08 + $1.04 + $2.82 + $6 + $2.40 = $84.20. 
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66. The letter must travel 3250 mi. + 3740 mi. = 6990 mi. 
68. 3 hr. 64 min. p.m. 

4 46 

8 hr. 40 min., or 8 : 40, p.m., the time of arrival. 

4 hr. 46 min. = 4JJ hr. ; then, the rate per hour = 227 mi. -i- 4|^ = 
47.622+ mi., or 47.62 mi. 
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69. On 1 trip 1 fireman will shovel ^ of 36 T., or 2^^ T. ; 
On 290 trips 1 fireman will shovel 290 x '2^\ T. = 634| T. 

70. 12 lb. of sugar @ 6 ^ cost 72 j^ ; 3 doz. rubbers ©Sf cost 24 ^ ; 200 cu. ft., 
or .2 M cu. ft., of gas cost ^.20 ; then, 

The total cost = $3.26 + ^ .72 -h $.24 + '^ .20 = $4.41 ; since 3 doz., or 
36, jars of fruit cost 84.41, each jar cost $4.41 -f- 36 = $.12 J. 

71. At 80;^ per 100, 2760 clams cost 27.6 x 80;^ = $22. 

72. I of 126,000 = 76,000, the number sent by mail ; 1 lb. 3 oz. = \j\ lb.; 
76,000 X IfV lb. = 89, 062 J lb., the weight sent by mail ; the cost of postage = 
89,062i X 1^ = $890.62J, or $890.63. 

78. 2000 lb. is ||JJ of 2240 lb. ; that is, a short ton is j§Jg of a long ton ; 
then, the cost per short ton = f§Jg of $3.50 = $3,125; the total cost per short 
ton = $3,126 + $ .76 + $ 1.26 = $6,125 ; then, the gain per ton = $6.60 - 
$6,126 = $1,375; $1.376 -- $6,126 = .2683"; that is, $1,375 is 26.8% of 
$6.125 ; hence, the gain is 26.8%. 

74. 198 lb. 10 oz. (troy), or 2386 oz., cost 2386 x $20.67183 = $49,322.98638, 
or $49,322.99; at 40 J^ per $1000, the additional cost = 49.32299 x 40^ = 
$19.729196, or $19.73; hence. 

The gold cost $49,322.99 + $19.73 = $49,342.72". 
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75. 2i T. of coal would cost 2J x $ 5.60 = $ 12.60. 

76. The number of M cu. ft. = $ 12.60 -^ $ 1.26, or 10.08 M cu. ft 

77. 15% of $ 12.60 = $ 1.89, the value utilized in cooking ; 
$12.60 - $ 1.89 = $10.71, the value wasted. 

78. The quantity of gas giving out as much heat as2JT. of coal = 2J x 16,000 
cu. ft. = 33,760 cu. ft. ; the quantity of gas giving out the same amount of heat 
as is utilized from 2JT. of coal = 167oOf 33,750 cu. ft. = 6062.6 cu. ft. ; but only 
90% of the heat of the gas is utilized ; hence, 6062.5 cu. ft. is 90% of the 
quantity required ; 5062.6 cu. ft. -r- .90 = 6626 cu. ft., the quantity needed. 

79. 6626 cu. ft. of gas at $ 1.25 per M [Ex. 76] costs 6.626 x $ 1.26 = $ 7.03125, 
or $7.04 ; the cost of the coal = $12.60 [Ans. to Ex. 76]; hence, he can save 
$12.60 -$7.04= $5.66. 

80. The price per ton = $ 6.60 [Ex. 76] ; 3 J x $ 6.60 = $ 18.20, the sum paid ; 
then, 16% + 50 %, or 65 ^o, of $ 18.20 = $ 11.83, the value of the coal utilized. 
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81. 33,000 cu. ft. of gas at $ 1,26 per M [Ex. 76] costs 33 x $ 1.25 = $41.25 ; 
the coal costs $18.20 [Ex. 80, solution] ; he saves $41.25 - $18.20 = $23.05. 
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82. 2240 lb. -f- 150 lb. = ^ ; that is, a long ton is ^ of 150 lb.; since 150 
lb. of coal yield 660 cu. ft. of gas, a long ton will yield ^s* x 660 cu. ft. = 9856 
cu. ft, 

83. At $1 perM, 10,000 cu. ft. of gas was worth 10 x i$l = $10 ; 
The number of bushels of coke = 1000 lb. -r- 40 lb., or 26 bu.; 
The value of the coke = 26 x 20 ^ = $ 5 ; 

$ 1.89 -T- 66 = $ .03|, the value of 1 gal. of tar ; 

The value of the tar = 9.} x $.03f = $.32j'g ; hence, 

The total value of the products =:$10 + $6 + $ .32^g H- $ 7.68 = $ 23 -^. 

^23 — $4 = $19, the increase in value ; then, 

$19 -4- $4 = 4.76; that is, $19 is 475% of $4; 

Hence, the value of the coal was increased 475%. 

84. The cost of drilling = 1120 x $ 1.10 = $ 1232 ; 

$ 1232 H- 4 = $308, the cost of drilling for each man ; 
Then, each man invested $308 + ^ 100 = $408. 

85. 18 X $3 = $54, the Cost of furnace wood ; 

6 X $ 5 = $ 30, the cost of stove wood ; then. 

The former annual expense = $54 + $30-f$5 + $l = $90. 

86. 93,750 cu. ft. = 93.75 M cu. ft.; the value of the gas per M cu. f t. = 
$90 -J- 93.75 = $.96. 

87. Since each man saved $90 per year [Ex. 86] at a total expense of $408 
[Ans. to Ex. 84], the number of years it took to pay all expenses = $408 -^ $90, 
or 4^*^ yr. 

88. As $90 was saved per year [Ex. 86], in 10 yr. the sum saved = 10 x $90 
= $900 ; hence, each man gamed $900 - $408 = $492. 

Page 274 

89. 2 X 6250 lb. = 12,500 lb. ; 4 x 5400 lb. = 21,600 lb. ; hence, the capacity 
of all = 12,500 lb. + 21,600 lb. = 34,100 lb. 

90. 3.75% of 640 lb. = 24 lb., the amount of butter fat ; 
24 X 27^ = $6.48, the sum paid. 

91. 3i% of 2000 lb. = 65 lb., the former yield of butter fat ; 

4% of 2200 lb. = 88 lb., the latter yield ; 
88 lb. — 65 lb. = 23 lb., the increase in amount ; 
23 X 26 ^ = .^ 5.98, the value of the increase ; then, 
$5.98 - $2.50 = $3.48, the sum gained per day. 

92. 320,000 X 15^ = $48,000, the value of the cheese ; 

28,000 X 25^ = $7000, the value of the butter ; 

Hence, the value of the output = $48,000 + $7000 = $65,000. 
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93. The amount of cheese produced = 600 x 40 lb. = 24,000 lb. ; 

The amount of milk for 1 lb. of cheese = 237,600 lb. -r- 24,000 = 9.9 lb. ; 
The amount of whey = 237,600 lb. - 24,000 lb. = 213,600 lb. 

94. 24,000 lb. of cheese [Ex. 93] brought 24,000 x 13i^ = $3180 ; 
The total expenses = $ 680 + $ 238.86 = $ 818.85 ; 

Hence, the net proceeds = $3180 - $818.86 = $2361.15. 

96. $2361.15 -^ 8910 = $ .26^, the amount paid per pound. 

96. His share = 308 x 26i^ = $81.62. 

308 lb. -7- 8400 lb. = .03 J; that is, 3J% of the milk was hutter fat. 
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97. The sum paid per lamp = $47,302.76-^-382 = $123,829+, or$123.83. 

98. The cost was less by $47,302.75 - $36,162.96, or $ 12,139.79. 

99. The cost of each new light = $35,162.96 -r- 822 = $42,777 + , or $42.78 ; 
Hence, the cost per light was less by $ 123.83 — $42.78, or $81.05. 

100. There were 822 - 382, or 440, more lights ; 

440 - 382 = 1.1518+ ; that is, 440 is 115.2% of 382 ; 
Hence, the city was 115.2% better lighted. 

101. 212° - 40° = 172°, the difference in temperature; then, 
It would be 212° F. at a depth of 172 x 50 ft. = 8600 ft. 

102. 2600° - 40° = 2460°, the difference in temperature ; hence, 
It would be 2600° F. at a depth of 2460 x 50 ft. = 123,000 ft. 

103. 5400° - 40° = 6360 °, the difference in temperature ; hence. 
It would be 5400° F. at a depth of 5360 x 50 ft. = 268,000 ft. 

104. The charge per mile = 12 x 1 ^ = 12 ^ ; 
The rent for 458 mi. = 468 x 12 ^ = $54.96. 

106. The cost of the lease = 6 x $2800 = $14,000 ; 

His total expenses = $ 14,000 + $ 1426 + $494 = $ 16,919 ; 
The monthly rental = $40 + $35 + $33 -f $30 + $28 + $25 -f $22 -f 
$20 + $18 + $16 + $14-f$12 = $292 ; 

The rent for 5 yr., or 60 mo. = 60 x $292 = $ 17,620 ; 
$ 17,520 - $536 = $ 16,984, the amount he received ; 
Hence, he gained $ 16,984 - $ 16,919 = $ 1065. 

106. $492 -^ 12 = $41, the rent he paid per month. 
$41 — $35 = $6, his loss per month. 
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107. 4 X $4.50 = $ 18, the rent per month ; 
10 X $ 18 = $ 180, the rent per year. 

108. 12 X $ 10 = $ 120, the cost of the room per year ; the cost of board for 
366 da., or 62| wk. = 52^ x $4.20 = $219; hence, room and board cost me 
$120 + $219 = $339. 

109. He kept the typewriter 29 da. in June, 31 da. in July, 31 da. in Aug.,- 
30 da. in Sept., and 26 da. in Oct. = 147 da., or 21 wk. ; 

21 X $1.25 = $26.25, the amount he paid. 

110. If he gave j of each crop, he had f left ; 

i of 1800 bu. = 1080 bu., the quantity of oats left ; 
I of 2360 bu. = 1410 bu., the quantity of wheat left ; 
f of 4280 bu. = 2668 bu., the quantity of com left. 

111. 220 X $5.25 = $ 1155, the total rent ; 

^ of $ 1155 = $577.50, the amount of each payment. 

112. 30,000 lb. = 15 T. ; 15 T. + 30 T. = 45 T., the whole weight ; 30 T. is 
fj, or I, of 45 T. ; hence, the load is f, or 66J%, of the weight. 

113. 34,000 lb. = 17 T. ; 17 T. + 50 T. = 67 T., the whole weight ; 50 T. + 
67 T. = .7462 + ; hence, the paying load is 74.6% of the whole weight. 

114. Such a vessel earns 9000 x 60^ = $ 5400. 
116. 9000 X $4.25 = $38,250, the value. 

116. ^ of 450 T. = 46 T., the quantity consumed per day ; 
45 X $2.50 = $112.50, the cost. 

117. 1125 T. -4- 25 = 45 T., the amount each shoveled ; 
45 X 14^ = $6.30, the daily earnings of each man. 
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118. 4 hr. 43 min. = 283 mm. ; 5300 T. h- 283 = 18.728- T., or 18.7 T., the 
quantity unloaded per minute. 

60 X 18,728 T. = 1123.68 T., or 1123.7 T., the quantity per hour. 

119. 6000 X 14 /^ = $ 840, the cost by hand ; 
6000 X 1.4 ^ = $ 84, the cost by machinery. 

120. Since 4 T. are loaded each time the 4 buckets make a round trip, the 
number of round trips = 2200 T. -i- 4 T. = 650 ; 650 round trips take 550 x 50 
sec, or 27,500 sec. = 7 hr. 38 min. 20 sec. 

121. The number of train loads = 646,063 T. ^ 1776 T., or 363 train loads 
and 1375 T. over. 
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122. The number of cars = 1776 T. h- 48 T., or 37 cars. 

123. Its regular carrying capacity = 50 T. = 100,000 lb. ; 48 long tons = 
48 X 2240 lb.= 107,620 lb. ; 107,520 lb. - 100,000 lb. = 7520 lb., the weight 
beyond its regular carrying capacity. » 

124. The time = 6 da. = 6 x 8 hr., or 48 hr. = 48 x 60 min., or 2880 min. ; 
The number of bucketf uls = 2880 x 2, or 5760 bucketfuls ; 

The weight of ore unloaded = 5760 x 10 T. = 57,600 T. ; then, 
The quantity of ore = 57,600 x 17 cu. ft. = 979,200 cu. ft. 
126. 12 X 50 T. = 600 T., the quantity transferred in 45 min., or { hr. ; 
Then, the quantity transferred per hour = 600 T. -r- J = 800 T. 
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1. 6 X 10 - 7 = 50 - 7 = 43. 

2. 6 X (10 - 7) = 6 X 3 = 15. 

8. 2 X .6 + .3 X .4 = 1 + .3 X .4 = 1 + .12 = 1.12. 

4. 16 - 2 X 2 X 12 - 4 = 16 - 4 X 12 -h 4 = 16 - 48 -i- 4 = 16 - 12 = 4. 

6. (2.6 - 1.3) -^ 4 X 2 = 1.2 ^ 4 X 2 = .3 X 2 = .6. 

6. 6 + 2x8-4^2=6 + 16 -4h-2 = 6+ 16 -2= 20. 

7. (6 + 2)x8-4-i-2 = 8x8-4-i-2 = 64-4-i-2 = 64-2 = 62. 

8. (6 + 2 X 8 - 4) -4- 2 = (6 + 16 - 4) -T- 2 = 18 -r- 2 = 9. 

9. 6 + 2x (8 -4) --2=6 + 2x4-2 = 6 + 8^2 = 6 + 4 = 10. 

10. 6 + 2x(8-4--2) = 6 + 2x(8-2) = 6 + 2x6 = 6 + 12=18. 



11. 3 + [2+10-8 + 4x3-2x6]-^2 = 3+[2+2 + 12-10]^2: 
8+[2 + 2 + 2]^2 = 3 + 6-i-2=3 + 3 = 6. 

12. 24 - {16 - 6 -^ 3 X (6 X 5 - 6 X 4)} = 24 - {16 - 6 -- 3 X (26 - 24)} : 
24 - {16 - 6 -T- 3 X 1} = 24 - {16 - 2} = 24 - 14 = 10. 
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1. The distance traveled = 2 x 440 mi. = 880 mi. ; 
The fare both ways = 880 x 2 ^ = $ 17.60. 

2. From 8:30 a.m. to 12:00 m. is 3 hr. 30 min. ; 

3 hr. 30 min. + 4 hr. 45 min. = 8 hr. 16 min., the time going. 
From 1:00 F.M. to 10:00 p.m. is 9 hr., the time returning. 
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8. Since the time of returning was 9 hr., the average speed per hour return- 
ing was 440 mi. -f- 9 = 48f mi. 

4. The total number that got on = 320 + 69 + 46 + 48 + 21 = 604 ; the total 
number that got off before reaching Buffalo = 75 + 32 + 40 + 65 = 202 ; then, 
the number that went to Buffalo = 504 - 202 = 302. 

6. From data in Ex. 4 and time-table : N.T. to Albany = 143 mi. ; 320 
passengers traveled 320 x 143 mi. = 45,760 mi. ; Albany to Utica = 238 mi. — 
143 mi. = 95 mi. ; leaving Albany, there were 75 — 69, or 6, passengers less ; 
320 - 6 = 314 ; 314 passengers traveled 314 x 95 mi. = 29,830 mi. ; Utica to 
Syracuse = 291 mi. ~ 238 mi. = 53 mi. ; leaving Utica, there were 46 — 32, or 14, 
passengers more ; 314 + 14 = 328 ; 328 passengers traveled 328 x 53 mi. = 17,384 
mL ; Syracuse to Rochester = 371 mi. — 291 mi. = 80 mi. ; leaving Syracuse, 
there were 48 — 40, or 8, passengers more ; 328 + 8 = 336 ; 336 passengers traveled 
336 X 80 mi. = 26,880 mi. ; Rochester to Buffalo = 440 mi. - 371 mi. = 69 mi. ; 
leaving Rochester, there were 56 — 21, or 34^ passengers less ; 336 ~ 34 = 302 ; 
302 passengers traveled 302 x 69 mi. = 20,838 mi. ; hence the total mileage = 
45,760 mi. + 29,830 mi. + 17,384 mi. + 26,880 mi. + 20,838 mi. = 140,692 mi. ; 
the mileage fares = 140,692 x 2^ = $2813.84 ; 133 purchasers of regular tickets 
in N.Y. paid, m addition, 133 x $.24 = J| 31.92 ; then, the total receipts from 
fares = $2813.84 + $31.92 = $2845.76. 

6. 21 seats cost 21x$l=$21; 17 seats cost 17 x $1.60 = $25.60; 38 
seats cost 38x$2 = $76;2 drawing-rooms cost 2 x $ 7 = $ 14 ; rent for 440 mi. 
= 440 X 1 ^ = $4.40 ; hence, the total parlor car receipts = $21 + $25.50 + 
$ 76 + $ 14 + $4.40 = $ 140.90. 

7. 440 X $ .035 = $ 15.40, the pay of the engineers. 
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8. The round trip takes 140 hr. + 160 hr. + 60 hr. = 360 hr. ; 
The number of days = 360 -i- 24, or 15 days. 

9. 1 round trip = 2 x 1266 mi. = 2532 mi. ; 

13 round trips = 13 x 2532 mi. = 32,916 mi. 

10. 75,000 bu. of wheat weigh 75,000 x 60 lb. = 4,500,000 lb. ; 
The number of tons = 4,500,000 ^ 2000, or 2260 T. ; 

On the down trip the vessel carries 2250 T. - 1125 T., or 1125 T., more. 

11. The earnings on a down trip = 75,000 x 5^ = $3750 ; 
The earnings on an up trip = 1126 x $1 = $1125 ; 

The earnings on a round trip = $3750 + $1125 = $4875 ; 
The earnings for a season = 13 x $4875 = $63,375. 
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12. From solution of Ex. 11, the vessel earns $3750 — $ 1125, or $2625, more 
each time, going down. 

During the whole season she earns 13 x $2625, or $34,125, more. 

13. Coal on 1 round trip cost 230 x $3 = $690 ; on 13 round trips, 13 x 
$690 = $8970 ; elevating cost 975,000 x i^ = $2437.51) ; shoveling cost 975,000 x 
$4 = $3900 ; hence, the total expenses = $7350 + $89;0 + $500 + $2437.50 + 
$3900 + $1950 + $500 + $2875 + $4600 + $2000 + $20 + $6750 = $42,832.50. 

Page 51 

14. $63,375, the total earnings (Ans. to Ex. 11), less $42,832.50, the total 
expenses (Ans. to Ex. 13) = $20,542.50, the total profit. 

$20,542.50 ^ 13 = $1580.19+, the profit for 1 round trip. 

16. The total length of canals =8.5 mi. +14 mi. + 11 mi. + l mi. +3.5 mi.+ 
7.125 mi. + 5.167 mi. + 26.75 mi. = 77.042 mi. 

16. The average lift = 326.75 mi. -- 27 = 12.10185+ ft. 

17. 136,000 lb. = 1360 cwt. ; the freight charges = 1360 x 30^ = $408. 

18. 45,000 lb. = 450 cwt. ; the cost = 450 x 74^ = $333. 

19. 8000 bu. weigh 8000 x 56 lb. = 448,000 lb. = 4480 cwt. ; 
The entire cost per cwt. = 12^ + 3J^ = 15J^ ; 

The total freight charges = 4480 x $.15i = $694.40. 

20. 212,450 lb. = 2124.5 cwt. ; the freight on com = 2124.5 x 12^ = $254.94 ; 
189,700 lb. = 1897 cwt. ; the freight on wheat = 1897 x 11^ = $208.67 ; the 
number of cars = 5 + 3, or 8 cars ; switching cost 8 x $3 = $24 ; hence, the 
total freight charges = $254.94 + $208.67 + $24 = $487.61. 

21. The coffee weighs 700 x 130 lb. = 91,000 lb. = 910 cwt. ; 
The freight to Chicago = 910 x 25j^ = $227.50. 

The freight to Omaha = 910 x 35^ = $318.50. 
The freight to Denver = 910 x 75^- = $682.50. 
The freight to Memphis = 910 x 14^ = $127.40. 
The freight to Salt Lake City = 910 x $1.50 = $1365. 
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22. Adding the columns in the text, we find the shipments from Miss. = 
1,302,420 bales ; 1,302,420 bales - 76,942 bales = 1,225,478 bales, the shipments 
grown in Miss. ; 1,225,478 bales + 21,650 bales = 1,247,128 bales, the total num- 
ber produced in the state. 

28. The difference = 228,619 bales - 15,458 bales = 213,161 bales. 
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24. The shipments to New Orleans and Memphis = 527,596 bales + 284,655 
bales = 812,253 bales ; 1,302,420 bales, the total shipments [solution, Ex. 3], 
less 812,253 bales = 490,167 bales, the shipments to other places ; hence, 812,253 
bales — 490,167 bales, or 322,086 bales, more were shipped to New Orleans and 
Memphis. 

25. 6 X 4806 bales = 28,836 bales ; 29,345 bales - 28,836 bales = 509 bales. 

26. 22,100 cu. ft. - 15,200 cu. ft. = 6900 cu. ft., the gas used, 1st quarter ; 
6900 -r- 1000 = 6.9 ; 6.9 x $ 1.20 = $8.28, the cost, 1st quarter. 
29,900 cu. ft. - 22,100 cu. ft. = 7800 cu. ft., the gas used, 2d quarter ; 
7800 -T- 1000 = 7.8 ; 7.8 x $1.20 = $9.36, the cost, 2d quarter. 
34,300 cu. ft. - 29,900 cu. ft. = 4400 cu. ft., the gas used, 3d quarter ; 
4400 -r- 1000 = 4.4 ; 4.4 X $ 1.20 = $5.28, the cost, 3d quarter. 
39,600 cu. ft. - 34,300 cu. ft. = 5300 cu. ft., the gas used, 4th quai-ter ; 
5300 -5- 1000 = 5.3 ; 5.3 x $1.20 = $6.36, the cost, 4th quarter. 

The cost for the year = $8.28 + $9.36 + $5.28 -+- $6.36 = $29.28. 

27. The cost for the year = $29.28 [Ans. to Ex. 27] ; 
$29.28 -^ 12 = $2.44, the average cost per month. 
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28. 80.372 — 38.962, or 41.41, million greater than France. 
80.372 - 41.961, or 38.411, million greater than Great Britain. 
80.372 — 45.862, or 34.51, million greater than Japan. 
80.372 — 58.549, or 21.823, million greater than Germany. 

141.000 - 80.372, or 60.628, million less than Russia. 

29. The combined population of France, G. B., and Japan = 38.962 + 
41.961 + 45.862, or 126.785 million ; the population of Russia exceeds this by 
141.000 - 126.785, or 14.215, million. 

80. 3,525,000 x $3.06 = $10,786,500, the value. 

31. In Paris, the cost of butter = 5 x 50 ^ = $ 2/60 ; the cost of milk = 
6 X 10^ = 60^ ; the cost of beef = 8 x 40|Z5 = $3.20 ; the cost of sugar = 12 x 10^ 
= $ 1.20 ; the cost of tea = 1.75 x $ 1.40 = $ 2.45. 

82. The number of foreigners = .32 x 260,000 = 83,200. 

88. The number of sacks = 7 x 625, or 4375 sacks ; . 

The number of pounds = 4375 x 280, or 1,225,000 lb. ; 
The number of barrels = 1,225,000 lb. -i- 196 lb., or 6250 bbl. 

84. 9,450,000 x $.498 = $4,706,100, the value. 

86. The number of our German immigrants = .93 x 28,000 = 26,040. 
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86. 99708 -^ 240 = $40.45, the price per person. 

87. 3.4 X $4,500,000 = $ 15,300,000, the total value. 

88. 6 X 10 hr. = 60 hr. ; 60 X $.035 = $2.10, their earnings. 

89. $580,322,098 - $ 191,219,295 = $389,102,803, balancyB paid to U.S. 

40. The number of visitors = 26,569 + 9618 + 35,114 + 68,513 + 14,177 + 
23,094, or 177,085 visitors. 

41. The average value per pound = $ 5,100,000 -s- 15,000,000 = $ .34 ; 

The number of pounds to G.B. = $2,125,000 ^ $.34, or, 6,250,000 lb. ; 
The number of pounds to U.S. = $578,000 ^ $.34, or 1,700,000 lb. 

42. 388,500,000 x $.64 = $248,640,000, the value. 

48. The average yield per acre = 222,200,000 lb. h- 524,500 = 423.64 + lb., 
or 423.6 lb. 

44. The number of ostriches = 48 x 5, or 240 ostriches ; 
The income = 240 x $28.75 = $6900. 

45. The total length = 270,386 mi. + 187,776 mi. + 46,592 mi. + 15,649 mi. 
+ 16,702 mi. = 537,105 mi. 
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20. The cost = I550xlMO^^^ 

1000 ' 

21. He earned per day ^^^'^^ = $ 1.12. 

22. ^^^^^ = 20, the number of dozen. 

28- ^^J^^^||5 = 48, the number of barrels. 
1000 X $6 

24. The value per bushel = ^ x 14 x $.90 ^ ^ qq 

84 
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82. J = .25 ; hence, 62^ = 62.26. 

88. 3.4J = 3.4 and i of .1 ; i of .1 = .05 ; hence 3.4^ = 3.45. 

84. .85/y = .85 and ^ of .01 ; ^j of .01 = .006364- ; hence, M^j = .856364-. 

85. .00^ = .00 and T§5 of .01 ; f^ of .01 = .003125 ; hence, .00j\ = .003125. 

86. .084J = .084 and J of .001 ; J of .001 = .000125 ; hence, .084J = .084125. 

87. .046J = .046 and J of .001 ; J of .001 = .00026 ; hence, .046J = .04626. 

88. .176} = .176 and } of .001 ; } of .001 = .00075 ; hence, .176f = .17675. 
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21. txJ^tJx2J = |xixi}x| = H = li*. 
28. }xl8-}-15 = f X ',ix}XTJs = t = l. 

28. 4^2Jxl4-^| = JxixJt^xf = V = n. 
24- l-A-l*x31 = 4xJiix}x} = ¥ = 5|. 

26. |x2|-li-lll = Jx^x»xH = i 

26. lJ^61x9xA?^^5 = }xAxf xi\?xV = ^ = 32|. 

27. 42-Jx2i-7-^i| = iiaxixVx|xi| = ^2V = 2«:f 

28. M -16 -,95 X 11x80 = ^1x1^5 x^xVx ¥ = ¥=!«*• 

29. 12x2J-3JxAx2,V = ¥xf xAxtVxtt = ¥ = ^- 

80. 16^A-2Jxli-^lJ = ¥x VxAxf x4 = -S^=18. 
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81. |of6--iof8 = jxf x|xi = i; 
ix6^}x8 = ixfxix| = ^P=42f 

32. iof20-fof30x|of40 = ix^xfXs«5Xjx¥ = ip = 221. 

88. J of 14 X } of 18 - J of 42 = I X ¥ X } X Jj* X f X A = V = 18. 

84. A of * of J ^ J of il of 2i = A X * X J X } X H X f = i\. 

86. T*^ of A of ii of 7 -T- i of I of 11 = x*5 X A X tt X t X f X f X A = A- 

86. 2ixtx8tx9t^H-(9x3^x6fx|)=ixtxYxWxixAxA 

xf = M. 

87. 6f X 15 X A X 4| ^ (1 ji^ X 5i X f X 2H) = ^ x ^ X ^^ x^ x \i x ^ 
x*xA = ¥ = 5«. 

88. if - 2t X I ^ M - J X 12§ -f- 3i X 4^12 X 2 = H X 2^ X I X B X f X V 
X Axt|xf = ^ = 65. 

39. H - l^i X 1% X 9J - H H- 13)5 X 26i X f -^ M X 1^5 = M X A X A X V 
X If X H X If ^ X f X H X t'^cJ = ¥ = »i- 

40. « X A -^ 6| X if X 8f ^ M - 12f X H X 7i ^ A X 1^ = H X A X A 
xifx^xMx^xHx¥x¥xJ = f = li. 
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2. l = f^A = |x¥ = A. 4- ;i = «-^H = *xH = 4. 

3. -!- = f-^A = f xv = f = i4- e- i: = i-^^i = ixv = 3. 
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8. | = ii-8 = Mxi = A- 12- f?| = H' + 100 = iFxTb = i- 

». ^ = i^--H-t = «|ftxf=W = 5iX. 18. ?Ii = iii 4-100 = H4xxb = *• 

f 100 

17. l4^ = ixf divided by}xJjf = fxixtx A = A- 
}of 5J 

^^- ^^ = ?x¥dividedby4i + H = |xY— H = tx¥x A = i 

^®- |f^=4i-2idividedby2iH-li = l}-^4A = ¥x U = M. 

^- ^^~^= "^ ^ * ^'""'^^^ by I X ^% = ^ X A X J X Y == ¥ = lOJ. 

^^- ^^iy = '^xHdividedbyi^xJ = i^xHxAx^ = Af = 13i. 
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2. i ^ } = } ; hence, i is } of }. 12. 7 -^ 9J = | ; hence, 7 is | of OJ. 

8. J -H f = I ; hence, J is f of f. 13. 2 -r- 3i = i| ; hence, 2 is if of SJ. 

4- i -5- i = i ; hence, J is i of J. 14. 3J -f- 10 = J ; hence, 3J is J of 10. 

6- i -^ i = H ; hence, J is ^^ of f . 16. 6i -f- 12 = if ; hence, 6^ is ifof 12. 

6. ^o^i = ^; hence, ^^ is ^jjt of f . 16. 4J -e- 14 = J ; hence, 4§ is J of 14. 

7. tV -5- f = t\ ; hence, ^ is ,5^ of f . 17. i -^ 8 = ^^ ; hence, ^ is j^ of 8. 

8- A - A = i ; hence, -jJ^ is | of ^. 18. f - 12 = ^ ; hence, | is 3^ of 12. 

9- H-i« = i*;hence,HisHofif. 19. 6} - 5 = f; hence, 6} is J of 6. 

10. 6 H- 6i = t ; hence, 6 is f of 6^. 20. 2f - SJ = | ; hence, 2f is ^ of 3^. 

11. 4 -T- 4f = f ; hence, 4 is f of 4J. 21. 6^ -4- 8f = J ; hence, 6i is } of 8}. 
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28. 4} -r- 9t = i ; hence, 4} is i of 9t. 

88. i -^ } = f ; hence, ^ is } of J ; since a train f mi. long contained 88 cars, 
a train ^ mi. long would contain } of 88 cars, or 66 cars. 

24. 1| H- 2| = J ; hence, 1| is J of 2| ; since the distance covered in 2| min. 
was 5 mi., the distance covered in IJ min. = J of 6 mi., or 2^ mi. 

85. A -^ i = t J hence, A is | of J ; since a square foot i in. thick weighs 
20.141 lb., a square foot A in- thick weighs f of 20.141 lb., or 7.563- lb. 

86. ^ -^ i = iiy hence, 4^ is ^ of | ; since the machine makes 350 baskets 
in f hr., in 4 J hr. it makes ^ x 350 baskets = 1786 baskets. 

87. 270 -^ 180 = f ; hence, 270 is f of 180 ; since 180 lb. of fiber are yielded 
by 220 trees, 270 lb. would be yielded by } x 220 trees = 330 trees. 

88. i min. -r- 6 j min. = ^ ; lience, | min. is A o^ ^J ™ii^- J 
Therefore, the present time is A ^^ the original time. 
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1. } of the number = 84 ; 

J of the number = i of 84 = 42 ; 

Then, the number = 3 x 42 = 126. 
8. ^ of the number = 91 ; 

i of the number = ^ of 91 = V ; 

Then, the number = 4 x ^ = 121 J. 
8. i of the number = 224 ; 

I of the number = J of 224 = 56 ; 

Then, the number = 6 x 66 = 280. 
4. J of the number = 375 ; 

J of the number = i of 376 = 76 ; 

Then, the number = 6 x 75 = 450. 

6. A ^^ th® number = 756 ; 

A of the number = i of 756 = 84 ; 
Then, the number = 10 x 84 = 840. 

6. {i of the number = 924 ; 

A of the number = ^Jj- of 924 = 84 ; 
Then, the number = 12 x 84 = 1008. 

7. t of the number = 2684 ; 

J of the number = J of 2684 = 4^f4 ; 
Then, the number = 4 x ^^ = 3578f 

8. i of the number = 4726 ; 

I of the number = ^ of 4725 = 676 ; 
Then, the number = 8 x 676 = 6400. 

PROO. AR. KBY — 7 
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10. } of the number = f ; 

^ of the number = i of f = ^ ; 
Then, the number = 4 x ^ = |. 

11. i of the number = | ; 

I of the number = J of } = J ; 
Then, the number = 6 x J = If . 

18. } of the number = ^ ; 

i of the number = ^of^^ = ^; 
Then, the number = 6x^=3^. 

18. I of the number = ^ ; 

J of the number = J of ^ = ^ ; 
Then, the number = 8X3% =2|. 

14. ^ of the number = 3| ; 

^ of the number = J of 3| = f ; 
Then, the number = 10 x f = 12. 

16. ^ of the number = 6f ; 

^ of the number = J of 6f = fj ; 
Then, the number = 12 x JJ = 16f . 

16. ^ of the number = 6^ ; 

J of the number = ^Jj of 6^ = i ; 
Then, the number = 4 x J = 2. 

17. ^ of the. number = 4^ ; 

i of the number = ^ of 4 J = J ; 
Then, the number = 6 x J = f . 

18. I of the length of canals = 1500 mi. ; 

I of the length of canals = J of 1500 mi. = 750 mi. ; 
Then, the length of canals = 3 x 750 mi. = 2250 mi. 

19. ^ of the cost = 17^ million dollars ; 

^ of the cost = ^ of 17i, or f , million dollars ; 
Then, the cost = 16 x f , or 40, million dollars. 

20. J of the land = 150 A. ; 

Then, the land = 6 x 150 A. = 900 A. 

21. f of the cost of the German cruiser = $675,000 - -1^5000 = $670,000 ; 
I of the cost of the German cruiser = Jof $670,000 = $167,600 ; 
Then, the German cruiser cost 5 x $167,500 = $837,500. 

22. ^ of the length of the chain = 180 ft. ; 

^ of the length of the chain = i of 180 ft. = 90 ft. ; 
Then, the length of the cham = 11 x 90 ft. = 990 ft. 
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23. a of her capacity = 660 T. ; 

^ of her capacity = ^ of 660 T. = 60 T. ; 
Then, her capacity = 30 x 60 T. = 1600 T. 

24. ^ of the weight pulled by the elephant = 1875 lb. ; 

^ of the weight pulled by the elephant = J of 1875 lb. = 625 lb. 
Then, the elephant pulled 14 x 626 lb. = 8760 lb. 
The camel pulled Ji of 1876 lb. = 1876 lb. 
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26. Since .126 = J, 27 x .126 = 27 x J = 3.376. 

27. Since 12.6 = J of 100, 48 x 12.6 = J bf 4800 = 600. 

28. Since 760 = i of 1000, 71 x 760 = } of 71,000 = 63,260. 

29. Smce 37.6 = # of 100, 62 x 37.6 = } of 6200 = 2326. 

80. Since .625 = |, 94 x .625 = f of 94 = 58.75. 

81. Since 260 = J of 1000, 250 x 67 = i of 67,000 = 16,760. 

82. Since 500 = i of 1000, 500 x 99 = i of 99,000 = 49,600. 

88. Since 876 = J of 1000, 876 x 48 = { of 48,000 = 42,000. 
84. Since 900 = ^jy of 1000, 900 x .81 = ^^ of 810 = 729. 
86. Smce 126 = Jof 1000, 126 x 3.9 = J of 3900 = 487.6. 

86. Smce 26 = i of 100, 26 x 44 x 19 = J of 4400 x 19 = 20,900. 

87. Since 60 = i of 100, 60 x 24 x 77 = i of 2400 x 77 = 92,400. 
38. Since 76 = f of 100, 32 x 76 x 22 = 32 x } of 2200 = 62,800. 

89. Since 76 = } of 100, 75 x 71 x 72 = f of 7100 x 72 = 383,400. 

40. Since 1.26 = J of 10, 66 x 16 x 1.25 = J of 660 x 16 = 1320. 

41. Since ^.50 = f^, the number of articles for $1 is 2. 
The number of articles for $5 = 6 x 2, or 10. 

The number of articles for $75 = 76 x 2, or 150. 
The number of articles for $250 = 250 x 2, or 500. 
The nmnber of articles for 8 105 = 105 x 2, or 210. 
The number of articles for $225 = 226 x 2, or 450. 

42. Since 25^ = $ J, the number of articles for $ 1 is 4. ' 
The number of articles for $ 6 = 5 x 4, or 20. 

The number of articles for $ 76 = 75 x 4, or 300. 
The number of articles for $250 = 260 x 4, or 1000. 
The number of articles for $ 105 = 106 x 4, or 420. 
The number of articles for $225 = 225 x 4, or 900. 
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Since 12 J j^ = ^ J, the number of articles for $ 1 is 8. 
The number of articles f or ^ 5 = 6 x 8, or 40. 
The number of articles for $ 75 = 76 x 8, or 600. 
The number of articles for $250 = 260 x 8, or 2000. 
The number of articles for $ 105 = 105 x 8, or 840. 
The number of articles for $225 = 226 x 8, or 1800. 
Since 20^ = f i, the number of articles for $1 is 6. 
The number of articles for $ 5 = 5 x 6, or 25. 
The number of articles for $ 75 = 76 x 6, or 376. 
The number of articles for $250 = 250 x 6, or 1250. 
The number of articles for $ 105 = 105 x 5, or 625. 
The number of articles for $225 = 225 x 5, or 1126. 

44. At $ 1 per yard 120 yd. can be bought for $ 120 ; but since $ 1 -^ $ | 
= 1|, at $ j per yard 1^ times as many yards can be bought; that is, 1} x 
120 yd., or 180 yd., can be bought for $ 120. 

46. At $1 per yard 120 yd. can be bought for $120; but since $ 1 -i- $ } 
= 1^, at $1 per yard 1^ times as many yards cad be bought; that is, l^x 
120 yd., or 160 yd., can be bought for $ 120. 

46. At $1 per yard 120 yd. can be bought for $120 ; but since $1 -4- $ j = 
li» at $ J per yard IJ times as many yards can be bought ; that is, 1| x 120 yd., 
or 144 yd., can be bought for $ 120: 

47. At $ 1, per yard 120 yd. can be bought for $ 120 ; but since $ 1 -f- $ 1 J = 
I, at $1J per yard f as many yards can be bought; that is, J of 120 yd., or 
96 yd., can be bought for $ 120. 

48. At $ I per yard 120 yd. can be bought for $ 120 ; but since $ 1 -*- $ 1} = 
), at $1^ per yai-d J as many yards can be bought; that is, | of 120 yd., or 
80 yd., can be bought for $ 120. 

49. At $ 1 per yard 120 yd. can be bought for $ 120 ; but since $1 h- $2J = 
|, at $2^ per yard | as many yards can be bought ; that is, f of 120 yd., or 
48 yd., can be bought for $ 120. 

50. Since .26 = J, 47 ^ .25 = 47 -r- J = 47 x 4 = 188. 

61. Since 2.6 = J of 10, 64 -^ 2.5 = 6i^^ = QAx^ = 25.6. 

62. Since 7.6 = J of 10, 48 ^ 7.5 = 48 ^ ^^ = 4.8 x J = 6.4. 

68. Since 37.6 = f of 100, 111 -r- 37.5 = 111 h- «^ = 1.11 x f = 2.96. 

64. Smce 87.5 = J of 100, 34.3 - 87.5 = 34.3 -^ ^ = .343 x f = .392. 

. 66. Since 600 = i of 1000, 316 ^ 500 = 316 -4- 10^^ = .316 x 2 = .632. 

66. Since250 = J of 1000, 428-^-250 = 428 -r-^^j'^-fi = . 428x4 = 1.712. 

67. Since 626 = | of 1000, 715 -5- 625 = 715 -r- ^^^ = .716 x J = 1.144. 
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68. Since 12.6 = J of 100, 240 -f- 12.5 = 240 h- if ft = 2.40 x 8 = 19.2. • 

59. Since .126 = J, .425 -^ .125 = .425 -4- J = .426 x 8 =3.4. 

60. 288 articles @ 60^ cost 288 x ^J, or $ 144. 

288 articles® l^cost^2.88; @51^, ^144+^2.88, or $146.88. 
288 articles @ 49^ cost $144 - $2.88, or $141.12. 

61. 432 articles @ 33^^ cost 432 x $i, or $144. 

432 articles @ J^ cost $ 1.44 ; @ 33 ^, $ 144 - $1.44, or $142.66. 
432 articles @ i^ cost $2.16 ; @ 33^^, $142.56 + $2.16, or $144.72. 

62. His gain per pound = 61 ^ - 47^ ^, or 13 J ^ = 12i J^ + 1 ^ ; 
1024 X $ i = $ 128 ; 1024 x 1 f^ = $ 10.24 ; hence, 

His total gain = $ 128 + $ 10.24 = $ 138.24. 

Page 102 

1. The plantation contained 85.8 x 600 trees = 42,900 trees. 

2. 42,900 X 1.6 lb. = 68,640 lb., the yield. 

8. He received per pound $4719 ^ 68,640, or 6{^. 
4. $4719 - $2951.52 = $1767.48, his gain. 

6. From Ex. 4 the whole cost = $2951.62 ; from Ex. 3 the number of pounds 
= 68,640 ; $2951.62 -f- 68,640 = 4^ J^, the cost per pound. 

He received 6J^ per pound [Ans. to Ex. 3] ; hence, his gain on each 
pound = 6{ ^ - 4^^ ^ = 2}§ ^. 

6. The total gain = $ 1767.48 [Ans. to Ex. 4] ; the number of acres = 86.8 
[Ex. 1] ; hence, the gain per acre = $ 1767.48 -j- 86.8 = $ 20.60. 

7. ^rom Ex. 3, he paid $4719 for the coffee ; his total expenses = $4719 + 
$274.66 = $4993.56 ; he received 68,640 x 7J^ = $6148 ; hence, his gain = 
$5148 - $4993.66 = $154.44. 

8. From Ex. 3, the weight of the coffee = 68,640 lb. ; then, the number of 
bags required = 68,640 lb. -^ 132 lb., or 520 bags. 

9. 620 X $.37t = $193.44, the freight charges. 

10. From Ex. 3 the weight of the coffee = 68,040 lb. ; .15 of 68,640 lb. = 
10,296 lb., the weight lost ; 68,640 lb. -10,296 lb. =58,344 lb., the weight, roasted. 
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11. Each person in U.S. uses 11.76 lb. — .67 lb., or 11.08 lb., more than each 
person in G.B. ; then, the city in U.S. uses 75,000 x 11.08 lb., or 831,000 lb. 
more than the city in G.B. 

12. The number of plants per acre = 512,640 -^ 240, or 2136 plants. 
18. 4i ft. -i- 2; ft. = 1} ft., the height of each. 
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14. The wdman picked per day 2x7} lb. = 16i lb. ; 

In 6 days she picked 6 x J6i lb. = 03 lb. ; 

Her earnings = 93 x }^ = 69|^, or 70^. 
16. The average yield per acre = 2136 x IJ lb. = 2403 lb. 

16. From Ex. 16 each plant furnished 1 J lb. of green leaves ; lt-*-4J= J ; that 
is, IJ is ^ of 4i ; then, since 4 J lb. of green leaves made 1 lb. of marketable tea, 
IJ lb. of green leaves made \ lb. of marketable tea. 

17. Since [Ex. 16] 4 J lb. of green leaves make 1 lb. of marketable tea, the 
nmnber of pounds of marketable tea per acre = 2403 -^ 4J, or 534 lb. 

From Ex. 12, the number of acres = 240 ; then, the quantity of market- 
able tea from the entire plantation = 240 x 534 lb. = 128,160 lb. 
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18. The amount of space requh-ed = 1890 x 10 sq. ft. = 18,900 sq. ft. ; 
The number of trays = 18,900 sq. ft. h- 6 sq. ft., or 3160 trays. 

19. The machine rolled in 9 hr. as much as a man rolled in 9 x 4^ days, or 
39 days ; hence, the machine rolled in 9 hr., 39 x 75 lb. = 2926 lb. 

20. The number of chests = 128,J60 lb. ^ 40 lb., or 3204 chests. 

21. i of 3204 chests = 534 chests, the amount of that grade ; 
634 chests -^ 22^ = 24 chests, the number packed per hour. 

22. From Ex. 20 and 21, the quantity of tea of this grade = ^ of 128,160 lb. 
= 21,360 lb. ; then, the price per pound = $2990.40 ^ 21,360 = $.14. 

28. The total amount = 53,157,000 lb. + 42,700,000 lb. + 7,679,000 lb. -f 
6,647,000 lb. + 2,723,000 lb. = 112,906,000 lb. 

24. From data.in Ex. 23, Great Britain received 155,196,000 lb.- 7,679,000 lb., 
or 147,617,000 lb., more from India, and 63,157,000 lb. - 11,048,000 lb., or 
42,109,000 lb., less from China. 

25. The average per person in G.B. = 301.5 lb. -^ 50 = 6.03 lb. 
The average per person in Russia = 47.5 lb. -^ 60 = .95 lb. 
The average per person in Germany = 6 lb. -5- 50 = .12 lb. 
The average per person in France = 3 lb. -4- 50 = .06 lb. 
The average per person in U.S. = 65 lb. -4- 50 = 1.3 lb. 
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26. 144 X } gal. = 54 gal. , the quantity secured. 

27. 64 X 2J lb. = 121 J lb., the yield of rubber from this tapping. 

28. 121i lb. of rubber were obtained at the first tapping [Ans. to Ex. 27]; 
16 X 121 J lb. = 1944 lb., the rubber produced during the season. 
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89. There were 14^ trees [Ex. 26] ; 1944 lb. -^ 144 = 13 J lb., the yield per tree. 

80. 121^ lb. -f- 27 = 4^ lb. , the amount per hour. 

81. A loaf weighed 2j x 4^ lb. = 12 lb. ; from Ex. 29, the total amount of 
rubber was 1944 lb. ; hence, the number of loaves = 1944 lb. -^ 12 lb., or 162 
loaves. 

82. From Ex. 29, the amount of rubber = 1944 lb. ; the number of chests = 
1944 lb. -J- 300 lb., or 6 chests and 144 lb. ; as each loaf weighed 12 lb. [solution 
of Ex. 31], the number of loaves for a smaller package = 144 lb. ^ 12 lb., or 12 
loaves ; hence, there were 6 chests and 12 loaves. 

38. From Ex. 29, the amount of rubber = 1944 lb. ; $2410.66 -;- 1944 = $1.24, 
the price per pound. 

84. From Ex. 26, there were 144 trees ; from Ex. 33, the value of the rubber 
was $2410.56 ; $2410.56 ^ 144 = $16.74, the value per tree. 
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85. Since 26,000 T. was ^^ of the world's production, A = i of 25,000 T. 
= 5000 T., and ^, or the world's production = 12 x 6000 T. = 60,000 T. 

86. A of 24,675 T. = 8883 T., the quantity thus used. 

87. The total number of pairs = 24,686,643 + 18,847,866 + 6,445,231, or 
49,979,739 pairs. 

88. 13 X $1.75 = $22.75, the cost of the eggs. 

89. From Ex. 38, the number of ounces = 13 ; 13 oz. — J oz. , or 12 J oz., 
hatched ; then, the number of silkworms obtained = 12^ x 36,000 = 450,000. 

40. The number hatched the first day = ^ of 460,000 = 22,600. 
The number hatched the second day = i of 460,000 = 168,760. 
The number hatched the third day = | of 450,000 = 180,000. 
The number hatched the fourth day = J of 460,000 = 66,260. 
The number hatched the fifth day = ^ of 450,000 = 22,600. 

41. The quantity of leaves consumed = 12^ x 1800 lb. = 22,600 lb. ; 
The number of mulberry trees = 22,600 lb. -r- 125 lb., or 180 trees. 

42. The total number [Ex. 40] = 460,000 ; J of 460,000, or 112,500, died ; 
then, the number that lived = 460,000 - 112,600 = 337,500. 
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48. The number of pounds = 337,600 -f- 260, or 1350 lb. 

44. They retained 1.00 - .68, or .32, of their weight ; hence, 
The choked cocoons weighed .32 x 1360 lb. = 432 lb. 

45. 432 X $ J = $378, the value, 
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46. From Ex. 39 and 42, ^ of the 36,000 worms from 1 oz. of eggs died, leav- 
ing 27,000 ; from Ex. 43, 250 fresh cocoons weighed 1 lb. ; then, the weight of 
fresh cocoons per ounce of eggs = 27,000 -^ 250, or 108 lb. ; 

From Ex. 44, the weight of the choked cocoons was 1.00 — .68, or .32, of 

their live weight ; hence their weight when choked = .32 x 108 lb. = 34.56 lb. ; 

The value per pound [Ex. 46] =$ J ; 34.56 x $ J = $30.24, the total value. 

47. The total weight of choked cocoons [Ans. to Ex. 44] = 432 lb. ; .275 x 
482 lb. = 118.8 lb., the amount of silk. 

48. In 1 day 6 women reeled 118.8 lb. ^ 26.4 = 4.5 lb. ; 
In 1 day 1 woman reeled 4.6 lb. -f- 6 = .75 lb., or } lb. 

49. The quantity [Ex. 47] = 118.8 lb. ; 118.8 x $4.16 = $493.02, the value. 

60. 2 X 40,000 x}xix300x|H- 40,000 = 150, the number of ounces he 
had to sell. 

61. 160 X $2J = $337i, the value. 

62. The world's production = 1,256,625 lb. + 9,803,866 lb. + 12,288,666 lb. 
+ 10,515,940 lb. + 8,502,130 lb. = 42,367,116 lb. 

68. The cost of 240 lb. from Italy = 240 x $4.40 = $1056 ; 
The cost of 240 lb. from Japan = 240 x $3.96 = $948 ; 
The cost of 240 lb. from Shanghai = 240 x $4.70 = $1128 ; 
The cost of 240 lb. from Canton = 240 x $3.26 = $780. 
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2. At $ 100 each, 32,425 telephones would cost $ 3,242,600 ; but $12.60 is 
J of $ 100 ; hence, the cost = J of $3,242,600 = $405,312.60. 

8. On each suit he gained $ 19.50 — $ 12 = $7.60 ; 

On 96 suits he gained 96 x $7.50 = $720. 
4. His rightful gain per overcoat = $60 — $35 = $25; 

His average loss in bad debts, per overcoat = $ 425 -f- 126 = $ 3.40 ; 

Hence, his average gain per overcoat = $ 26 — $ 3.40 = $ 21.60. 

6. At $1 per bushel, 65 bu. would bring $66 ; 

At $ .05 per bushel, 65 bu. would bring 65 x $ .05 = $ 3.25 ; then. 

At $ 1 - $ .05, or $ .95, per bushel, the receipts = $ 65 - $ 3.25 = $61.75. 

6. 284 bu. brought 284 x $ 2 J = $639 ; the charges for storage and selling = 
284 X (15 ^ H- 5 f ) = 284 X 20 ^ = $56.80 ; the total charges = $56.80 + $82 = 
$88.80 ; hence, the proceeds = $639 - $88.80 = $550.20. 

7. 432 boxes @ $1 would bring $432; @ $.10, $43.20; and @ $1.10, 
$432 + $ 43.20, or $ 476.20 ; then, the proceeds = $476.20 - $77.60 = $397.70. 
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8. The proceeds per box = 6} — ), or 6f , shillings ; 

The total proceeds in shillings = 360 x 5|, or 2070 shillings ; 
Hence, the proceeds = 2070 x $ .24^ = $503.70. 

9. The total proceeds (Ans. to Ex. 5, 6, 7, and 8) = $61.75 + $550.20 + 
$397.70 + $503.70 = $1513.35 ; from Ex. 5 and 6, the number of bushels =65 
+ 284, or 349 bu. ; 349 x 45 ^ = $ 157.05, one expense ; from Ex. 7 and 8, the 
number of boxes = 432 + 360, or 792 boxes ; 792 x $ J = $ 198, the other ex- 
pense ; hence, the cost of production = $157.05 + $198 = $355.05 ; and the net 
income = $ 1513.35 - $355.05 = $ 1158.30. 

10. 1,836,000 bricks = 1836 M bricks ; 1836 x $9J = $16,983, the cost. 

11. 22^ tons cost 22ix $16.80 = $378; 

2240 lb. cost 1680^ ; 1 lb. cost iJJX>, or f ^. 
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12. 1660 lb. = 16.5 cwt. ; 16.5 x $9.75 = $ 160.875, or $160.88. 

13. At 50 ^, or $ J, per bushel the cost = 7425 x $ J = $ 3712.60 ; 
At J ^ per bushel the cost = 7425 x $.00J = $ 9.28J ; 

At 50^ -t^ or 49{^ per^ bushel the cost = $3712.60 - $9.28 J = 
$3703.21}, or $3703.22. 

14. 1460 yd. @ $ 1 cost $ 1460 ; @ $^, ^ of $1460 = $366 ; and@$l-$i, 
or $ .76, $ 1460 - $365 = $1096. 

15. 2026 baskets @ $1J cost 2026 x $1J = $2531.25. 

16. 6847 lb. = 68.47 cwt. ; the cost = 68.47 x $ 4J = $290.99}, or $291. 

17. The car load of wheat cost 1075 x $.77} = $831.78J, or $831.79. 

18. Since $9360 is J more than the cost, it is J of the cost ; J of the cost = J 
of $9360 = $2340 ; therefore, the cost = $9360 - $2340 = $7020. 

19. The cost of each = $3300 -j- 12 = $ 276 ; then, the selling price of each = 
{ of $275, or $ 386, plus $ 25 = $ 410. 

The gain on each = $ 410 - $276 = $ 135 ; the total gain = 12 x $135 
= $1620. 

90. $62,600 - $ 43,760 = $ 18,750, the amount left ; 
♦ iBM = A» *^® Pa-rt left for the heirs. 

21. Since } of his share = $ 15,120, his share = 3 x $ 15,120 = $ 45,360 ; 
since i of the business = $46,360, ^ of the business = ^ of $46,360 = $ 11,340, 
and the business was worth 5 x $ 11,340 = $ 66,700. 

22. The number of yards = 42J + 45} + 46 + 44 + 47} + 48^ + 48i -h 45} + 
47 4- 43}, or 469J yd. ; 459J x 4} ^ = $2l.82it, or $21.83, the cost. 
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28. 6000 bales weighed 6000 x 500 lb. = 3,000,000 lb. ^ 3,000,000 x $ .0912 
= $273,600, the cost; he sold J of 3,000,000 lb., or 1,000,000 lb., @9.12^ - 
.04 ^, 6T 9.08> ; 1,000,000 x $ .0908 = ^ 90,800 ; he sold the rest, 2,000,000 lb., 
@ 9.08^+ .06^, or 9.14^ ; 2,000,000 x $ .0914 = f 182,800 ; hence, he received 
m all < 90,800 + # 182,800 = $273,600 ; therefore, he neither gained nor lost. 

84. Dividing the number of pounds in each car load by 56, we find the num- 
ber of bushels in each to be, respectively, 850, 900, 875, and 950 ; 

The total number of bushels = 850 + 900 + 875 + 950, or 3575 bu. j 

The cost = 3575 x ^ .42t =# 1528.S1J, or # 1528.32 ; 

For the 1st car load he received 850 x $ .42J = $364.43}, or $364.44 ; 

For the 2d car load he received 900 x $ .43f = $392.62^, or $392.63 ; 

For the 3d car load he received 875 x $ .43f = $379.53J, or $ 379.54 ; 

For the 4th car load he received 950 x $ .44 J = $ 420. 37i, or $ 420.38 ; 

He received, in all, $364.44 + $392.63 + $379.54 + $420.38 = $1556.99 ; 

His gain = $ 1556.99 - $ 1528.32 = $ 28.67. 



Page IIB 




2. Let 

Then, 

Subtracting 15 from both members, 


X 


X = the number 
+ 15 = 51 

a; =36, the number 


8. Let 

Then, 

Adding 32 to both members. 


X 


a; = the number 
-32 = 60 

a; = 92, the number 


4. Let 

Then, 

Dividing both members by 3, 




X = the number 
3a; = 78 
X = 26, the number 


5. Let 
Then, 
Multiplying both members by 8, 




X = the number 
}a; = 62 
X = 496, the number 


6. Let 
Then, 
Subtracting 87.5 from both members. 


X = the number 
87.6 + « = 100 

X = 12.5, the number 


7. Let 
Then, 
Dividing both members by 12, 




X = the number 
12 a; = 15 

X = 1 J, the number 


8. Let 

Then, 

Multiplying both members by 6, 




a; = the number of books 
ia; = 18 
X = 108, the number of books 
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9. Let X = the number 

Then, a; + 20 -14 = 19 

Adding 14 to both members, a; + 20 = 33 

Subtracting 20 from both members, x = 13, the number 

10. Let X = the number 

Then, i a; +11 =37 

Subtracting 11 from both members, J a; = 26, one-half of the number 

Multiplying both members by 2, x = 62, the number 
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2. 

Multiplying both members by 2, 
Dividing both members by 3, 


|x = 9 

3x = 18 

a; = 6 


8. 

Multiplying both members by 3, 
Dividing both members by 4, 


t« = 8 

4x = 24 

x = 6 


4. 

Multiplying both members by 2, 
Dividing both members by 6, 


fa; = 10 

6x = 20 

x = 4 


5. 

Multiplying both members by 3, 
Dividing both members by 2, 


}aj = 14 

2a; = 42 

a; = 21 


6. 

Multiplying both members by 5, 
Dividing both members by 3, 


i« = 21 

3 a; = 106 

a; = 36 


7. 

Multiplying both members by 3, 
Dividing both members by 2, 


|a; = 30 

2x = 90 

a; = 46 


8. 

Multiplying both members by 6, 
Dividing both members by 4, 


iaj = 28 

4 aj = 140 

x = 36 


9. 

Multiplying both members by 6, 
Dividing both members by 6, 


faj = 20 

5aj = 120 

x=24 
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10. 

Multiplying both members by 8, 
Dividing both members by 5, 

11. 

Multiplying both members by 3, 
Dividing both members by 7, 

12. 

Multiplying both members by 8, 
Dividing both members by 7, 

18. 

Multiplying both members by 7, 
Dividing both members by 6, 

14. Let 

Then, 

Multiplying both members by 4, 

Dividing both members by 3, 

15. Let 

Then, 

Multiplying both members by 8, 

Dividing both members by 6, 

16. Let 

Then, 

Multiplying both members by 3, 

Dividing both members by 2, 

17. Let 
Then, 

Multiplying both members by 8, 
Dividing both members by 3, 

18. Let 
Then, 

Multiplying both members by 6, 
Dividing both members by 3, 

19. Let 



Then, 

Multiplying both members by 16, 

Dividing both members by 4, 



fx = 16 

6 a; = 120 

a; = 24 

laj = 21 

x = d 

}x = 63 

7a; = 604 

a; = 72 

fa; = 48 

6x = 330 

aj = 56 

a; = the number 
ia; = 18 
3x = 72 

X = 24, the number 

X = the number of pupils 
fa; = 260 
6a; = 2000 

X = 400, the number of pupils 

X = the number of games 
|x = 16 
2 a; = 48 

X = 24, the number of games 

X = the number of persons 
ix = 240 
3a = 1920 

X = 640, the number of persons 

X = the width in feet 
ix = 48 
3a; = 240 

X = 80, the width in feet 

X = the number of minutes for a round 
trip 

4x = 144 
X = 36, the number of minutes 
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8. 7x+12 = 6x + 16 

Transposing, 7a;--6ic = 16-12 

Uniting terms, 2 x = 4 

Dividing by 2, x = 2 

4. 5x-20 = 2x + 13 
Transposing, 6a;-2a; = 13 + 20 
Uniting terms, 3 « = 33 
Dividing by 3, a; = 11 

5. 9a;-17=23 + aj 
Transposing, 9 x - a = 23 + 17 
Uniting terms, 8 x = 40 
Dividing by 8, x = 6 

6. 22-6x = 40-8x 
Transposing, 8x-6x = 40-22 
Uniting terms, 2 x = 18 
Dividing by 2, x = 9 

7. 2x + 3x-2x = 21 
Uniting terms, 3 x = 21 
Dividing by 3, x = 7 

8. 9x-4x + 2x = 14 
Uniting terms, 7 x = 14 
Dividing by 7, x = 2 

^. 8x + 6x~5x = 48 

Uniting terms, 8 x = 48 

Dividing by 8, x = 6 

10. 6x-2x-x = 46 
Uniting terms, 3 x = 46 
Dividing by 3, x = 15 

11. 6x + 8x + 9x = 44 
Uniting terms, 22 x = 44 
Dividing by 22, x = 2 

12. 7x4-6x-7x = 42 
Uniting terms, 6 x = 42 
Dividing by 6, x = 7 
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18. 4a;-ll+2a; = 2x-6 

Transposing, 4xH-2x-2a; = ll-5 

Uniting terms, 4 a; = 6 

Dividing by 4, » = li 

14. 3x + 14 + 7a; = 78 + 2a; 
Transposing, 3x + 7x-2x = 78-14 
Uniting terms, 8 x = 64 
Dividing by 8, x = 8 

15. 44 - 3 X - 2 X = 79 - 12 X 
Transposing, 12x-3x-2x = 79-44 
Uniting terms, 7 x = 36 
Dividing by 7, x = 6 

16. 62-2x-12 = 75-27x 
Transposing, 27x-2x = 76-62 + 12 
Uniting terms, 26 x = 25 

♦ Dividing by 26, x = 1 

17. 14 - 21 - 30 = X - 2 X - 21 
Transposing, 2x-x = 21 -21+30- 14 
Uniting terms, x = 16 

18. 22 - 15 + 21 = 2 X - 4 + 6 X 

Transposing, 22-16 + 21-|-4 = 2x + 6x 

Uniting terms, 32 = 8 x, or 8 x = 32 

Dividing by 8, x = 4 

19. 46 + 3x-60 = 6x-10-4x 
Transposing, 3x-6x + 4x = 60-46-10 
Uniting terms, 2 x = 4 
Dividing by 2, x = 2 

20. 8x-20-2x = 30-2x + 14 
Transposing, 8x-2x + 2x = 30 + 14 + 20 
Uniting terms, 8 x = 64 
Dividing by 8, x = 8 

21. 5x + 16-6x = 16 + 24-6x 
Transposing, 5x-6x + 6x = 16-16h-24 
Uniting terms, 6 x = 24 
Dividing by 6, x = 4| 
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22. 6x-h6a;-70 = 5x + 64-70 

Transposing, 6a; + 6a;~5aj = 64-70 + 70 
Uniting terms, 6 x = 64 

Dividing by 6, a; = 9 

28. 10a;-39-4a;~9x + 42 + 12a; = 30 + 12~4a; 
Transposing, 10x-4a;-9x+12a; + 4a; = 30 + 12 + 89-42 
Uniting terms, 13 x = 39 

Dividing by 13, x = 3 

24. 16x + 12-75 + 2x-12-110 = 8x-60-26 

Transposing, 16 x + 2 x - 8 x = 76 - 12 + 12 + 110 - 50 - 26 

Uniting terms, 10 x = 110 

Dividing by 10, x = 11 

26. llx-60 + 6x + 17-2x-3x + 41 = 106 + 2x 

Transposing, llx + 6x-2x-3x-2x = 106 + 60-17-41 

Uniting terms, 9 x = 108 

Dividing by 9, x = 12 

26. 18x + 16 = 8+12x + 8- 13 + 26x--9 

+ 100-26X 
Transposing, 18x-12x-26x + 26x = 8 + 8-13-9 + 100-16 

Uniting terms, 6 x = 78 

Dividing by 6, x = 13 

27. 14 X - 36 = 9 - 11 X + 4 + 16 - 10 X + X 

+ 136-16X 
Transposing, 14 x + H x + lOx-x + 16 x = 9 + 4 + 16 + 136 + 36 

Uniting terms, 60x = 200 

Dividing by 60, x = 4 
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29. Jx + ix = 10 
Multiplying by 12, 3 x + 2 x = 120 
Uniting terms, 6 x = 120 
Dividing by 6, x = 24 

30. fx-.ix = 23 
Multiplying by 36, 27 x - 4 x = 828 
Uniting terms, 23 x = 828 
Dividing by 23, x = 36 
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81. 

Multiplying by 10, 
Transposing, 
Uniting terms, 
Dividing by 6, 



^^x-10 = 4x 

9x-100 = 4a; 

9a;-4 = 100 

6 a; = 100 

a; = 20 



32. 

Multiplying by 8, 
Uniting terms, 
Dividing by 11, 



Ix + l ic = 440 
4 X + 7 X = 3620 
11 x = 3520 
x = 320 



83. 

Multiplying by 6, 
Transposing, 
Uniting terms. 
Dividing by 9, 

84. 

Multiplying by 40, 
Transposing, 
Uniting terms. 
Dividing by 17, 



|x = ix-Jx + 27 
4x = 2x-7x+162 
4x-2x + 7x = 162 
9x = 162 
x=18 

f xH-12 = Jx + 29 

32x + 480 = 16x + 1160 

32x-15x = 1160-480 

17x = 680 

x = 40 



85. 

Multiplying by 28, 
Transposing, 
Uniting terms. 
Dividing by 66, 



fx-60 = 16-TijX 

63x-1400 = 420-2x 

63xH-2x = 420 + 1400 

66x = 1820 

x = 28 



86. 

Multiplying by 60, 
Uniting terms. 
Dividing by 143, 



ix + }x+ tx + |x = 143 
)x 4-20x + 46x + 48x = 8680 
143 x = 8680 
x = 60 



2. Let 

Then, 



X = the smaller part 
3 X = the larger part 
x + 3x, or4x = 116 

X = 29, the smaller part 
3 X = 87, the larger part 
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8. Let 

Then, 



4. Let 
Then, 



5. Let 

Then, 

6. Let 

Then, 



7. Let 
Then, 



8. Let 

Then, 



9. Let 

Then, 



10. Let 



X- 
SX: 

ac + 3 «, or 4 a; : 

X- 

SX: 

X: 
2X: 

x + 2x, otSx 
X- 

2X: 



« + 6 X, or 6 X : 

X: 

X: 
4X: 

X -h 4 X, or 5 X : 

X: 
4X: 

X: 
4X: 

X + 4 X, or 5 X : 

X: 
4X: 

X 

3x 

X + 3 X, or 4 X 

X 

3x 

X 

6x 
X -H 5 X, or 6 X 

X 

6x 

X 



Then, x + .04 x, or 1 .04 x 
Dividing hy 1 .04, x 

PROQ. AR. KEY — 
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: the number of clams one boy dug 

: the number the other boy dug 

= 160 

: 40, the number one boy dug 

: 120, the number the other boy dug 

: the number of cubic feet occupied by the steam 

: the number of cubic feet occupied by the water 

= 120 

: 40, the number of cubic feet of steam 

: 80, the number of cubic feet of water 

: the number 

= 12 

= 2, the number 

= the number of dollars one boy furnished 

= the number of dollars the other furnished 

= 45 

= 9, the number of dollars one furnished 

= 36, the number of dollars the other furnished 

: the number of dollars due one boy 
: the number of dollars due the other 
= 52.50 

= 10.50, the number of dollars due one boy 
= 42, the number of dollars due the other 

= the smaller part 
= the larger part 
= 72 

= 18, the smaller part 
= 54, the larger part 

= the smaller part 
= the larger part 
= 78 

= 13, the smaller part 
= 66, the larger part 

= the number 

= 46.8 

= 46, the number 

8 
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11. Let 

Then, x — .36 «, or 

Dividing by .66, 



X = the number 
65 a: = 62 

a; = 80, the number 



12. Let X = the number of dollars Mr. Jones invested 

Then, Sx = the number of dollars Mr. Hollis invested 

And 6 a = the number of dollars Mr. Frye invested 

a; + 3 « + 6 «, or 9 a; = 226,000 

X = 26,000, the number of dollars Mr. Jones invested 
3 a; = 76,000, the number of dollars Mr. Hollis invested 
6 a; = 126,000, the number of dollars Mr. Frye invested 

18. Let X = Mr. Jones's share, in dollars 

Then, 3 a; = Mr. Hollis's share, in dollars 

And 6 a; = Mr. Frye's share, in dollars 

a; + 3a; + 6a;, or9a; = 2340 

X = 260, Mr. Jones's share, in dollars 
3 x = 780, Mr. Hollis's share, in dollars 

6 a; = 1300, Mr. Frye's share, in dollars 

I 

14. Let X = the cost of mining per ton, in dollars 
Then, a; H- .10 = the cost of shipping per ton, in dollars 

a; + a;H-.10 = 1.90 

2 a; = 1.90 -.10 = 1.80 
a; = .90, the cost of mining per ton, in dollars 

15. Let X = the weight of the wagon, in pounds 
Then, x -|- 1800 = the weight of the coal, in pounds 

X + a; + 1800 = 4200 

2 X = 4200 - 1800 = 2400 
X = 1200, the weight of the wagon, in pounds 
X H- 1800 = 3000, the weight of the coal, in pounds 



16. Let 
Then, 



Hence, 
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X = the number of feet below ground 
16 X + 2 = the number of feet above ground 
X + 16 X + 2 = 172 
17 X = 170 

X = 10, the number of feet below ground 
16 X + 2 = 162, the height above ground, in feet 
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17. Let X = the number of gallons per small pump 

Then, 4 a; = the number of gallons per large pump 

2(4a;)+4a; = 4800 
8 a; + 4 «, or 12 a; = 4800 

X = 400, the number of gallons per small pump 
4 « r= IdOO, the number of gallons per large pump 



18. Let 

Then, 



X = the number of violins made in Mass. 
2 X = the number of violins made in N. Y. 
a; + 2« = iof 1600 
8x = 760 

X = 250, the number of violins made in Mass. 
2 X = 500, the number of violins made in N.Y. 



19. Let X = the number of 16-candle power lamps 

Then, 2 x = the number of 20-candle power lamps 

16x + 20(2x)=224 
16x + 40x, or56x = 224 

X = 4, the number of 16-candle power lamps 
2 X = 8, the number of 20-candle power lamps 



21. Let X = the number of words in the message 

Then, x — 10 = the number of words in excess of 10 

20 + l(x-10)=30 
20 + X - 10 = 30 

X = 30 - 20 + 10 = 20, the total number of words 

82. Let X = the number of words in the message 

Then, x — 10 = the number of words in excess of 10 

25 + 2(x-10)=39 
25 + 2x-20 = 39 

2x = 39-26 + 20 = 34 
X = 17, the total number of words 



28. Let X = the number of words in the message 

Then, x — 10 = the number of words in excess of 10 

25 + 2(x-10)=61 
25 + 2 X - 20 = 61 

2 X = 61 - 26 H- 20 = 66 
X = 28, the total number of words 
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24. Let V. — the number of words in the message 

Then, a: — 10 = the number of words in excess of 10 

30 + 2(ic-10) =66 
30 -f 2 x - 20 = 66 

2a; = 66-30 + 20 = 66 
X — 28, the total number of words 

26. Let X — the number of words in the message 

Then, x — 10 = the number of words in excess of 10 

26+l(at-10)=52 
26 + X - 10 = 62 

a; = 52 — 26 + 10 = 37, the total number of words 

26. Let X — the number of words in the message 
Then, x — 10 = the number of words in excess of 10 

40 H- 3(x - 10) = 65 
40 + 3 X - 30 = 55 

3 X = 55 - 40 + 30 = 46 
X = 16, the total number of words 

27. Let X = the number of words in the message 
Then, x — 10 = the number of words in excess of 10 

60 + 3(x-10)=83 
60 + 3 X - 30 = 83 

3 X = 83 - 50 4- 30 = 63 

X = 21, the total number of words 

28. Let X = the number of words in the message 
Then, x — 10 = the number of words in excess of 10 

60 + 4(x - 10) = 96 
60 + 4 X - 40 = 96 

4 X = 96 - 60 + 40 = 76 

X = 19, the total number of words 



29. Let X = the number of words in the message 

Then, x — 10 = the number of words in excess of 10 

76 + 6(x - 10) = 96 
76 + 5x- 50 = 96 

5x = 96-75 + 50 = 70 
X = 14, the total number of wprd^ 
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80. Let X - the total number of minutes 

Then, x — 3 = the number of minutes in excess of 3 

26 H- 6 (x - 3 ) = 60 
26 + 6x-16 = 60 

6x = 60 -26 +16 = 40 
X = 8, the total number of minutes 



31. Let 
Then, 



X = the number of piano factories in Berlin 
3 X + 16 = 436 

3x = 436 -16 = 420 
X = 140, the number of piano factories in Berlin 



82. Let X = the number of square yards inside 

Then, 4000 -|- 4 x = the number of square yards outside 

X + 4000 + 4 X = 64,000 

6 X = 64,000 - 4000 = 60,000 
X = 12,000, the inside plastering, in square yards 
4000 + 4 X = 62,000, the outside plastering, in square yards 



88. Let 

Then, 
Multiplying by 2, 



X = the number 
XH- Jx = 64 
2 X H- X = 108 
3x = 108 

X = 36, the number 



84. Let 

Then, 
Multiplying by 8, 



X = the number 
|x = 112 
7 X = 896 

X = 128, the number 



85. Let 
Then, 
Multiplying by 6, 



X = the number 
x-ix = 84 
6x-x = 420 

4 X = 106, the number 



86. Let 

Then, 
Multiplying by 19, 



X = the number of miners 
^5 x = 21,000 
3x = 399,000 
X = 133,000, the number of miners 
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87. Let x = the number of pounds of green hides 
Then, }a; = 240 

Multiplying by 4, 3 x = 960 

X = 320, the number of pounds of green hides 

88. Let X = the price in dollars, at the beginning 
Then, a;-A« = 2.20 

Multiplymg by 14, 14 a; - 3 a; = 30.80 
11 a; = 30.80 

X = 2.80, the price in dollars 



89. Let 

Then, 
Multiplying by 11, 



X = the length in feet 
^x= 1800 
6 a; = 19,800 
X = '3300, the number of feet in length 



40. Let X = the number of miles by boat 
Then, ja; = 35 

Multiplying by 6, 6 a; = 210 

X = 42, the number of miles by boat 

41. Let X = the number of steam vessels 
Then, Ja;-5 = 21 

Multiplying by 3, x - 16 = 63 

X = 63 + 16 = 78, the number of steam vessels 

42. Let X = the height of the American Falls, in feet 
Then, |^ x + 8 = 158 

Multiplying by 11, 10 x 4- 88 = 1738 

10x= 1738-88 = 1660 

X = 166, the number of feet, American Falls 
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44. Let X = the number of cents I had at first 

Then, x = ix+ Jx + ix + 80 

Multiplymg by 20, 20 x = 10 x + 5 x + 4 x + 1600 

20x-10x-6x-4x = 1600 

X = 1600, the number of cents, = $16 
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46 . Let % = the number of dollars in his income 

Then, x - 2200 j. j « + 700 

Multiplying by 6, 5a; = 11,000 -f 3x4- 3600 

6aj-3x = 11,000 + 3500 
2 a; = 14,500 
X = 7260, his income in dollars 

46. Let X = the number of dollara per month 

Then, a; = 14 + |x + ^ofJa;-4 

x = 14 + |x + ^5X-4 
Multiplying by 15, 15 x = 210 -f 10 x + 4 x - 60 

15x-10x-4x= 210-60 

X = 160, his salary in dollars 

47.* Let X = the number 

Then, 2x + Jx + Jx 4- 33 = 152 

Multiplying by 6, 12 x + 3 x -f 2 x + 198 = 912 

17 X = 912 - 198 = 714 
X = 42, the niunber 

48. I^t X = the number of passengers 
Then, x = 805 + ix + Jx 
Multiplying by 16, 15 x = 12,075 -f 3 x + 5 x 

16x-3x-5x = 12,075 
7 X = 12,076 
X = 1725, the niunber of passengers 

49. Let X = the niunber of steamers 
Then, J x + 25 = the number of sailing vessels 

X 4- J X 4- 25 = 1025 
Multiplying by 4, 4 x 4- « 4- 100 = 4100 

5 X = 4100 - 100 = 4000 
X = 800, the number of steamers 
J X 4- 26 = 225, the number of sailing vessels 

50. Let X = the number of boys in the club 
Then, x = 20 4-|ic4-ia; 
Multiplying by 12, 12 x = 240 4- 8 x 4- 3 x 

12x-8x-3x = 240 

X = 240, the number of boys in the club 
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Then, 



Multiplying by 6, 
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X = the greater part 
84 -- X = the less part 
ix = H84-x) 
Jx = 70- Jx 
3 X = 420 - 6 x 
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3 X + 6 X, or 8 X = 420 

X = 52J, the greater part 
84 - X = 31 J, the less part 



68. Let 




X = the greater part 


Then, 




100 - X = the less part 
jx = i(100-x) 
Jx = 76-}x 


Multiplying by 4, 




2x = 300-3x 




2x+3 


X, or 6 X = 300 

X = 60, the greater part 
100 - X = 40, the less part 



64. Let 


X = the number of days in the Ala. term 


Then, 


^ X = J of 189 




Sx = 63 


Multiplying by 6, 


3x = 315 




X = 105, the number of days in the Ala. term 



56. Let X = the weight of the locomotive, in tons 

Then, \x = the weight of the baggage car, in tons 

And .27 X = the weight of each coach, in tons 

a:H-Jx + 7 (.27 x) =502.4 
x+ Jx4- 1.89x = 502.4 
Multiplying by 4, 4 x + x + 7.56 x = 2009.6 
12.56 x = 2009.6 
Dividing by 12.56, x = 160, the locomotive's weight, in tons 

J X = 40, the baggage car's weight, in tons 
.27 X = 43.2, each coach's weight, in tons 
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56. Let 


X = the length in feet 


Then, 


1 a; = the width in feet 




2a;H-2(}a;) = 70 




2a; + fa; = 70 


Multiplying by 2, 


4x4- 3a: = 140 




7 X = 140 




X = 20, the length in feet 




ix = 16, the width in feet 



57. Let X = the number of car loads of ore 

Then, J a? = the number of car loads of coke 

And f X = the number of car loads of limestone 

« + i« + i« = 450 
Multiplying by 8, 8x + 7x + 3x = 3600 
18 X = 3600 

X = 200, the number of car loads of ore 
J X = ] 75, the number of car loads of coke 
f X = 75, the number of car loads of limestone 
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Subtracting, 

Substituting 1 for y in (2), 



Subtracting, 

Substituting 2 for y in (2), 



6 X + 2 y = 22 




(1) 


5x+ y = 2l 




(2) 


y= 1 






6x+ 1=21; 


.-. X = 4 




3 X -f 4 y = 23 




(1) 


3x + 2y = 19 




(2) 


2y= 4; 


/. 2/ = 2 




3x+ 4 = 19; 


/. X = 5 




3x-4y = 16 




(1) 


5 X + 4 2/ = 48 




(2) 



Adding, 8 x = 64 ; .-. x = 8 

Substituting 8 for x in (2), 40 + 4 y = 48 ; .-. y = 2 



6x-f-5y = 70 (1) 

X - 5 y = (2) 



Adding, 7 x = 70 ; .-. x = 10 

Substituting 10 for x in (1), 60 -f- 5 y = 70 ; /. y = 2 
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6. 4a; + 6y = 32 (1) 

2a; + 5y = 26 (2) 

Subtracting, 2x =6;/.a5 = 3 

^ Substituting 3 for a; in (2), 6 + 5 y = 26 ; /. y = 4 

7. 7aj-2y = 22 (1) 

3a; + 2y = 18 (2) 



Adding, 


lOx =40; 


.-. X = 4 




Substituting 4 for x in (2), 


12 + 2 y = 18 ; 


/. y = 3 




8. 


6x + 7y = 13 




(1) 




6 X + y = T 




(2) 


Subtracting, 


6y= 6; 


.-. y = 1 




Substituting 1 for y in (2), 


6xH- 1= 7; 


.-. X = 1 




9. 


9x-2y =41 




(1) 




7 « - 2 y = 31 




(2) 


Subtracting, 


2 X = 10 ; 


•. x = 6 




Substituting 6 for x in (2), 


35 - 2 y = 31 






Transposing, 


35 -31 =2y; 


/. y = 2 




10. 


6x-4y = 8 




(1) 




3x-42/ = 




(2) 


Subtracting, 


2x =8; 


.-. X = 4 




Substituting 4 for x in (2), 


12 - 4 y = 






Transposing, 


12=4y; 


.-. y = 3 




11. 


8x + 6y = 18 




(1) 




8 X + 3 y = 14 




(2) 


Subtracting, 


2y= 4; 


.-. 2/ = 2 




Substituting 2 for y in (2), 


8 X + 6 = 14 ; 


.-. X = 1 




12. 


7 X - 3 y = 39 




(1) 




6x-32/ = 27 




(2) 



Subtracting, 2x = 12 ; .; x = 6 

Substituting 6 for x in (2), 30 - 3 y = 27 

Transposing, SO ~ 27 = Sy ; .\y = 1 
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18. 


5y-4a;= 9 




(1) 




6 2/ + 4 X = 46 




(2) 


Adding, 


11 y = 55 ; . 


•.y = 5 




Substituting 6 for y in (2), 


30 + 4 a; = 46 ; , 
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\ X = 4 




15. 


9x + 2y = 20 




(1) 




3«+ y = 7 




(2) 


Multiplying (2) by 2, 


6x + 2y = U 




(3) 


Subtracting (3) from (1), 


Sx = 6; , 


:. X = 2 




Substituting 2 for x in (2), 


6 + y = 7 ; .■ 


•.y = l 




16. 


6 X + 6 y = 28 




(1) 




2« + 3y = 12 




(2) 


Multiplying (2) by 3, 


6 X + 9 y = 36 




(3) 


Subtracting (1) from (3), 


4y= 8;. 


•.y = 2 




Substituting 2 for y in (2), 


2x + 6 =12; . 


•. X = 8 




17. 


7x + 4y = 40 




(1) 




3 X + 2 y = 18 




(2) 


Multiplying (2) by 2, 


6 X + 4 y = 36 




(3) 


Subtracting (3) from (1), 


X =4 






Substituting 4 for x in (2), 


12 + 2 y = 18 ; . 


.•.y = 3 




18. 


10x+ 3y = 62 




(1) 




6x4- 4y = 46 




(2) 


Multiplying (1) by 4, 


40x + 12y = 248 




(3) 


Multiplying (2) by 3, 


18x+12y = 138 




(4) 


Subtracting (4) from (3), 


22x = 110; 


.-. X = 6 




Substituting 6 for » in (1), 


50 + 3 y = 62 ; 


.•.y = 4 




19. 


11 X + 8 y = 37 




(1) 




6 X + 6 y = 18 




(2) 


Multiplying (1) by 3, 


33 X + 24 y = 111 




(3) 


Multiplying (2) by 4, 


20 X + 24 y = 72 




(4) 


Subtracting (4) from (3), 


13x = 39; 


.-. X = 3 




Substituting 3 for x in (2), 


16 + 6y = 18; 


.•.2/ = i 
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20. 


18x + 2y = 9f 




(1) 




4 X + 3 y = 3 




C^) 


Multiplying (1) by 3, 


64 X -f 6 y = 29 




(3) 


Multiplying (2) by 2, 


8x4-6y=6 




(4) 


Subtracting (4) from (3), 


46x = 23; 


.•.x = i 




Substituting J for x in (2), 


2 + 3y = 3; 


.•.y = i 




21. 


X + y = 10 




(1) 




x~y = 2 




(2) 


Adding, 


2x =12; 


.•.x = 6 




Substituting 6 for x in (1), 


6 + y = 10; 


/.y = 4 




22. 


6x4-2y = 49 




0) 




3 X - 2 2/ = 23 




(2) 


Adding, 


8 X = 72 ; 


/. X = 9 




Substituting 9 for a; in (1), 


45 + 2y = 49; 


.•.2/ = 2 




23. 


4 X - y = 27 




(1) 




X - 2/ = 3 




(2) 


Subtracting, 


3x =24; 


.-. X = 8 




Substituting 8 for x in (2), 


8-y = 3 






Transposing, 


B-3 = y; 


.•.y = 6 




24. 


y + 2x=18 




0) 




y - 2 X = 2 




(2) 


Adding, 


2y = 20 ; 


.-. 2^ = 10 




Substituting 10 for y in (1), 


10 4-2x = 18; 


.-. X = 4 




26. 


22/-3x = 5 




0) 




6 y + 4 X = 93 




(2) 


Multiplying (1) by 4, 


8 y - 12 X = 20 




(3) 


Multiplying (2) by 3, 


15y4-12x = 279 




(4) 


Adding (3) and (4), 


23y =299; 


.-.2^ = 13 




Substituting 13 for y in (2), 


66 + 4x = 93; 


•.x = 7 




26. 


4x-7y = 12 




(1) 




3x + 6y = 50 




(2) 


Multiplying (1) by 6, 


20 X - 35 2/ = 60 




(3) 


Multiplying (2) by 7, 


21x4-35y = 350 




(4) 


Adding (3) and (4), 


41 X =410; 


.-. X = 10 




Substituting 10 for x in (2), 


30 + 5 2/ = 60 ; 


/.y = 4 
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27. 



Multiplying (1) by 6, 
Multiplying (2) by 20, 
Multiplying (3) by 2, 
Adding (4) and (6), 
Substituting 4 for x in (4), 



28. 



Multiplying (1) by 8, 
Multiplying (2) by 12, 
Subtracting (3) from (4), 
Substituting 8 for y in (3), 



Multiplying (1) by 4,. 
Multiplying (2) by 40, 
Multiplying (3) by 5, 
Multiplying (4) by 2, 
Adding (5) and (6), 
Substituting 20 for » in (3), 



Multiplying (1) by 9, 
Multiplying (2) by 6, 
Adding (3) and (4), 
Substituting 12 for a; in (4), 
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¥-!=■ 




(1) 


H-« 




(2) 


9x-2y=:6 




(3) 


5x4-4y = 80 




(4) 


18x-4y = 12 




(6) 


23x =92; 


.•.« = 4 




204-4y = 80; 


.\y = U 
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M=^ 




(1) 


!-!=« 




(2) 


4x + y = 66 




(3) 


4x + 3y = 72 




(4) 


2y=l6; 


.•.y = 8 




4x + 8 = 66 ; 


.•.x = 12 




1+1=13 




(1) 


*-2 = 2 
5 8 




(2) 


x + -2y = 52 




(3) 


8 a; - 5 y = 80 




(4) 


5 a; +10 J/ = 260 




(5) 


16 a; -10 J/ = 160 




(6) 


21 a; = 420 ; 


.-. a; = 20 




20 + 2y = 52; 


.-. y = l6 




*-l! = 2 
3 9 




0) 


2 + 2f = 5 
6^6 




(2) 


3x-y = 18 




(3) 


x + y = SO 




(4) 


4x =48; 


.: X = 12 




12 + y = 30 ; 


.-. y = lS 
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81. 




^-^ = 6 (1) 

?^-^ = 12 (2) 
4 8 


Multiplying (1) by 12 


» 


8»-9y = 72 (3) 


Multiplying (2) by 8, 




6a;-6y = 96 (4) 


Multiplying (3) by 5, 




40x-45y = 360 (6) 


Multiplying (4) by 9, 




64x-45y = 864 (6) 


Subtracting (6) from 


(«), 


14x =604; .•.x = 36 


Substituting 36 for x in (4) 


, 216-6y = 96 


Transposing, 




216-96 = 6y; .-. y = 24 


82. Let 




X = the larger number 


And 




y = the smaller number 


Then, 




x + y = 14 (1) 


And 




x-y = 8 (2) 


Adding, 




2 X = 22 ; .*. X = 11, the larger number 


Substituting 11 for x in (1) 


11 + y = 14 ; .*. y = 3, the smaller number 


88. Let 




X = the first number 


And 




y = the second number 


Then, 




2x + 3y = 34 ^ (1) 


And 




2x + 6y = 50 (2) 


Subtracting (1) from 


(2), 


2 y = 16 ; .*. y = 8, the second number 


Substituting 8 for y in 


(1), 


2 X + 24 = 34 ; .-. x = 6, the first mmiber 


84. Let 




X = the first niunber 


And 




y = the second number 


Then, 




x4-y = 18 (1) 


And 




X + 2 y = 20 (2) 


Subtracting (1) from 


(2), 


y = 2, the second number 


Substituting 2 for y in 


(1). 


X + 2 = 18 ; .% X = 16, the first number 


85. Let 




X = the number of cents per box of rasp- 
berries 


And 




y = the number of cents per box of 
cherries 


Then, 




2x + 3y = 64 (1) 


And 




3x + 2y = 66 (2) 


Multiplying (1) by 3, 




6x + 9y = 162 (3) 


Multiplying (2) by 2, 




6 X H- 4 2/ = 112 (4) 



Subtracting (4) from (3), 5 y = 60 ; .-. y = 10 

Substituting 10 for y in (1), 2 x + 30 = 64 ; .*. x = 12 
Hence, raspberries were 12 ^ per box, cherries 10 ^ per box. 
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86. Let 


X = the number of 3-gr. capsules 


And 


y = the number of 2-gr. capsules 


Then, 


X + y = 220 (1) 


And 


3x + 2y = 600 (2) 


Multiplying (1) by 2, 


2 X + 2 y = 440 (3) 


SubtractinjB: (3) from (2), 


X =60 


Substituting 60 for x in (1), 


60 + y = 220 ; .-. y = 160 


Hence, there were 60 3-gr. capsules and 160 2-gr. capsules. 


37. Let 


X = the number of glasses @ 6 ^ 


And 


y = the number of glasses @ 10 ^ 


Then, 


X H- y = 860 (1) 


And 


6x + 10y = 5500 (2) 


Multiplying (1) by 6, 


6x + 5y = 4250 (3) 


Subtracting (.3) from (2), 


6 y = 1250 ; .-. y = 250, the number @ 10^ 


Substituting 250 for y in (1), 


, x + 250 =860; .-. x =600, the number @ 6^ 


38. Let 


X = the nimiber @ 12^ 


And 


y = the number @ 10^ 


Thei^, 


X + y = 36 (1) 


And 


12 X + 10 y = 250 + 150, or 400 (2) 


Multiplying (1) by 10, 


10xH-10y = 360 (3) 


Subtracting (3) from (2), 


2x = 40 ; .-. X = 20, the nimiber @ 12^ 


Substituting 20 for aj in (1), 


20 + y = 36 ; .-. y = 16, the number @ 10^ 


39. Let 


X = the number of 1 -dollar bills 


And 


y = the number of 2-dollars bills 


Then, 


x-|-y = 38 (1) 


And 


X 4- 2 y = 60 (2) 


Subtracting (1) from (2), 


y = 12, the number of 2-dollar bills 



Substituting 12 for y in (1), x + 12 = J 



•. X = 26, the number of 1 -dollar 
bUls 



40. Let 



And 
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X = the number of cents for the first ten 

words 
y = the number of cents for each additional 
word 
Then, x + 5 y = 40 ' (1) 

And X + 12 y = 64 (2) 

Subtracting (1) from (2), 7 y = 14 ; .-. y = 2 

Substituting 2 for y in (1), x 4- 10 = 40 ; .*. x = 30 
Hence, 10 woi*ds cost 30^, and each additional word 2^, or the rate is 30 — 2. 
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41. Let X = the number of cents per basket, Delaware 
And y = the number of cents per basket, Whitestone 
Then, 2 x = 3 y + 16 (1) 
And 3aj = 6y-45 (2) 
Multiplying (1) t)y-2, 4 x = 6 j^ + 30 (8) 
Subtracting (2) from (3), x = 75 

Substituting 75 for x in (1), 150 = 3 y + 16 

Transposing, 160 — 15 = 3 y ; .•. y = 46 

Hence, Delaware peaches cost 76^, and Whitestone, 46^ per basket. 

42. Let X = the number of men 
And y = the number of women 

Then, x + y = 1000 (1) 

And 2.60 X 4- 1.60 y = 2340 (2) 

Multiplying (1) by 1.60, 1.60x + 1.60 y = 1600 (3) 

Subtracting (3) from (2), x = 840 

Substituting 840 for x in (1), 840 + y = 1000 ; ,-, y = 160 
Hence, there were 840 men and 160 women. 

43. Let X = the number for adults 
And y = the number for children 

Then, x + y = 300 (1) 

. And Jx-f iy = 100 (2) 

Multiplying (2) by 4, 2 x -f y = 400 (3) 

Subtracting (1) from (3), x = 100, for adults 

Substituting 100 for x in (1), 100 + y = 300 ; .\y = 200, for children 

44. Let X = the number of inches in length 
And y = the number of inches in width 
Then, x-y = 6 (1) 
And 2 X -f 2 2/ = 60 (2) 
Multiplying (1) by 2, 2 x - 2 y = 12 (3) 
Adding (2) and (3), 4x = 72 ; .*. x = 18, the length in inches 
Substituting 18 for x in (2), 36+2 y= 60 ; ,', y = 12, the width in inches 

46. Let X = the number of months sea duty 

And y = the number of months shore duty 

Then, x + y = 12 (1) 

And 150 X + 12"! 2/ = 1620 (2) 

Multiplying (2) by 2, 300 x 4- 255 y = 3240 (3) 

Multiplying ( 1) by 300, 300 x + 300 y = 3600 (4) 

Subtracting (3) from (4), 45 y = 360 ; .«. y = 8 

Substituting 8 for y in (1), x + 8 = 12 ; .*. x = 4 

Hence, he was 4 mo. on sea duty and 8 mo. on shore duty. 
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46. Let X — the weight of a shaft in tons 
And y = the weight of a capital in tons 
Then, x + y = 94 (1) 
And X - y = 74 (2) 
Adding (1) and (2), 2 a; = 168 ; /. x = 84 

Substitutins: 84 for x in (1), 84 -f- y = 94 ; .-. y = 10 
Hence, a shaft weighed 84 T., a capital 10 T. 

47. Let X = the number of tickets to the grounds 
And y — the number of tickets to the grand- 
stand 

Then, ix + Jy = 700 (1) 

And Jx + 2(Jy)=800 

Or, ixH-iy = 800 (2) 

Subtracting (1) from (2), J y = 100 ; /. y = 400 

Substituting 400 for y in (2), i x 4- 200 = 800 ; .-. x = 1200 

Hence, there were 1200 tickets to grounds and 400 to grandstand. 
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24. April has 30 days = 30 x 24 hr., or 720 hr. ; hence, the number of times 
I must wind my watch = 720 -f- .36, or 20 times. 

25. 6 oscillations per second = 60 x 5, or 300, per minute = 60 x 300, or 
18,000, per hour. 

26. From the Ans. to Ex. 26, the balance wheel loses 18,000 - 17,986, or 16, 
oscillations per hour = 24 x 15, or 360, per day = 7 x 360, or 2620, per week ; 
since [Ex. 26] 6 oscillations should be made per second, the loss of 2520 oscilla- 
tions means the loss of 2520 h- 6, or 504, sec. = 8 min. 24 sec. 

27. 100 pr. = 100 -4- 12, or 8J, doz. pr. ; 8J x 66j^ = $5.50, her earnings. 

28. A bushel yields 56 x 4 oz., or 224 oz. = 224 ^ 16, or 14 lb. 

29. 5 da. 15 hr. = 120 hr. + 15 hr., or 135 hr. ; the number of dozen jars 
made per hour = 11,250 ~ 135, or 83J doz. ; then, the output per day = 
24 X 83J doz., or 2000 doz. jars = 24,000 jars. 

SO. 312,500 great gross = 12 x 312,500, or 3,750,000 gross ; 
3,750,000 X 20j^ = $750,000, the value. 

^1- f + A = iJ ; hence, ^ is charcoal ; -{^ of 2000 lb. = 300 lb. ; then, the 
number of bushels = 300 -f- 15, or 20 bu. 

32. 8028 gross = 12 x 8028, or 96,336 doz. = 12 x 96,336, or 1,156,032 single 
pens ; 1,156,0.32 x 8.789 = $912,109,248, or $912,109.26, the value. 

PBOO. AK. KEY — 9 
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83. 700 mi. = 700 x 6280 ft, or 3,696,000 ft. ; 1 hr. = 60 x 60 sec, or 3600 sec.; 
then, 3,696,000 ft. -j- 3600 = 1026} ft., the rate per second. 

84. 1 hr. 15 min. 12 sec. = 60 mm. + 15 min. + .2 min., or 75.2 min. ; 
13,912 stamps h- 75.2 = 185 stamps, the number canceled per minute. 

35. 15 hr. 45 min. = 15.75 hr.; the rate per hour = 90 mi -7-15.75 = 5.71 + 
mi., or 5.7 mi. 

36. 1 mi. = 1760 yd. ; J of 1760 yd. = 880 yd., the rate per minute ; 
Then, the number of minutes = 1870 -^ 880, or 2J min. 
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37. 120 X 8 gal. = 960 gal., the amount of juice ; the amount of concen- 
trated juice = 960 X } pt., or 720 pt. = 720 -^ 2, or 360 qt. = 360 -f- 4, or 90 gal. 
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1. £ 420 = 420 X $ 4.8666 = $ 2043.93. 

2. £ 24.75 = 24. 75 x $ 4.8666 = $ 120.445875, or $ 120.45. 

3. £66.125 = 56.126 x $4.8666 = $273.1323125, or $273.13. 

4. 1800 fr. = 1800 X $.193 = $347.40. 

5. 144.50 fr. = 144.60 x $.193 = $27.8886, or $27.89. 

6. 850.75 M. = 860.76 x $ .238 = $202.4786, or $202.48. 

7. 36.25 lire = 36.25 x $ .193 = $6.99626, or $ 7.00. 

8. 49.80 pesetas = 49.80 x $.193 = $9.6114, or $9.61. 

9. 2000 drachmas = 2000 X $.193 = $386. 

10. £ 600 = 500 X $ 4.8665 = $ 24.33.26 ; 
1000 lire = 1000 x $.193 = $193. 



18. 



12 



£ 

8 


8, d. 

3 4 

4 


3 ..33+ 


8 


.1 67- 
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13. 

12 
20 



£ 


s. 


d. 


5 


2 


6 
6 




2 


.5 


6 


.1 


25 



8.167 x$ 4.8666 =$39.74+. 5.125 x$ 4.8666 =$24.94+. 7.3376 x$ 4.8665 =$35.71 



14. 



£ 8. 

7 6 



d. 
9 



12 






9 


20 




6 


.75 




7 


.3 


375 
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16. 


12 
20 


£ 8. d. 
12 7 7 

7 


16. 


12 

20 


£ 8. d. 

26 4 3 

3 




7 .68 + 


4 .26 




12 .3 79 + 


26 .2 125 




12.379 X ^4.8666 = ^60.24+. 




26.2126 X $4.8665 - $122.70-. 


17. 


12 
20 


£ 8. d, 

66 8 6 
6 


18. 


12 
20 


£ 8, d. 
100 8 IJ 

n 




8 .42- 


8 .126 




66 .4 21 - 


100 .4 06 




66.421 X « 4.8666 = ^323.24- 




100.406 X $4.8666 = $488.63- 


19. 


12 
20 


£ 8. d. 

126 6 10 

10 


90. 


12 
20 


£ 8. d, 
440 18 9i 




6 .83 + 


18 .79 + 




126 .3 42- 


440 .9 40- 




126.342 ) 


< $4.8666 = $609.98 -. 




440.94( 


)x$4.8666=$2146.83+. 



22. $1000 
and .72 x I2d 

23. $3200 
11.14«., and 
£667 lis. 2d. 

24. $6600 
3.628., and . 
£1130 3s. 6d 

25. $48.25 
and .3 x 12d. = 

26. $62.76 
17.88s., and 
£12 17s. 11(2. 

27. $90.10 
10.28s., and . 
£18 10s. Sd. 

28. $77.14 
17.02s., and 

£15 m, 



-r- $4.8665 = 206.486 +, the number of pounds ; .486 x 20s. = 9.72s., 
. = 8.64d. ; hence, to the nearest penny, $1000 = £206 9s. dd. 
^ $4.8666 = 667.667 -, the number of pounds ; .667 x 20s. = 
.14 X 12d. = 1.68(2. ; hence, to the nearest penny, $3200 = 

-r- $4.8666 = 1130.176-, the number of pounds; .176 x 20s. = 
.62 X 12(2. =6.24(2. ; hence, to the nearest penny, $6600 = 

-^ $4.8665 = 9.915 -, the number of pounds ; .915 x 20s. = 18.3s., 
= 3.6(2. ; hence, to the nearest penny, $48.26 = £9 18s. 4(2. 
-?- $4.8665 = 12.894+, the number of pounds; .894 x 20s. = 
88 X 12(2. =10.56(2.; hence, to the nearest penny, $62.75 = 

-f- $4.8665 = 18.514+, the number of pounds; .514 x 20s. = 
.28 X 12(2. = 3.36(2. ; hence, to the nearest penny, $90.10 = 

-$4.8665 = 15.851+, the number of poimds ; .851 x 20s. = 
.02 X 12(2. = .24(2. ; hence, to the nearest penny, $77.14 = 



182 KEY TO PROGRESSIVE ARITHMETICS [141,142 

29. ^84.40 H- $4.8665 = 17.343+, the number of pounds; .343 x 20«. = 
6.86«., and .86 x 12d. = 10.32d. ; hence, to the nearest penny, $84.40 = 
£17 6«. lOd. 

80. $60.07 -4- $4.8666 = 10.289", the number of pounds ; .289 x 20«. = 6.78«., 
and .78 x 12d. = 9.36d. ; hence, to the nearest penny, $50.07 = £ 10 6«. 9d. 

31. $ 122.43-;- $4.8666 = 25.158-, the number of pounds; .158 x 20«. = 
3.16s., and .16 x 12d. = 1.92d. ; hence, to the nearest penny, $122.43 = 
£25 3s. 2d. 

32. $760.50 -r- $4.8666 = 166.272+, the number of pounds; .272 x 20s. = 
5.44s., and .44 x 12d. = 5.28<l. ; hence, to the nearest penny, $760.60 = £ 156 
5s. 5(f. 

88. $326.85 -^$4.8665 = 66.968-, the number of pounds; .958 x 20s. = 
19.16s., and .16 x 12d. = 1.92d. ; hence, to the nearest penny, $325.85 = £66 
19s. 2d. 

84. 2 X £ 38,000 = £ 76,000, the cost of both ; 76,000 x $4.8665 = $369,854. 

85. He works 6 x 9 hr., or 54 hr., per week; he earns 54 x lOd., or 540(2. ; 
540d. = «^s., or 45s. = £ JJ, or £ 2 5s. 
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86. The Baldwins cost 16 x Sd., or 45<l. ; the Newtowns cost 20 x 6d., or 
lOOd. ; the whole cost =45(i. + lOOd., or 145d. ; since 1 sovereign = 20 x I2d,j 
or 240d, I received in change 240d - 146d., or 95d. = 7s. lid. 

87. Since £ 1 6s. = £ 1^, or £ 1.3, the cost of 12 tons = 12 x £ 1.3 = £ 16.6, 
or £ 15 12s. 

The cost per ton in our money = 1.3 x $4.8665 = $6,326+, or $6.33. 

88. He sold 85 lb. 4- 84 lb. + 96 lb. = 265 lb. ; he therefore received 265d. ; 
265d. =22s. Id. = £1 2s. Id. 

89. The fare for each = 194 x 2d. = 388d. ; the fare for all = 3 x 388d. = 
1164d. ; 

1164d. = 97s. = £ 4 17s., the fare for all. 

388d. = (388 -^ 12)s., or 32.33+s. = £(32.33+ ^ 20), or £ 1.617- ; 

£ 1.617 = 1.617 X $4.8665 = $ 7.87", the fare for each. 

40. He worked 6 x 10 hr., or 60 hr., per week, and received 60 x 20 pf., or 
1200 pf. ; 

1200 pf. = 12 M. = 12 X $ .238, or $2.86-, his earnings. 

41. He buys 62 x 8 cups, or 416 cups, and expends 416 x 2 pf., or 832 pf. = 
8 M. 32 pf . 

42. 8 fr. 50 c. = 8i f r. ; 3964 x 8i fr. = 33,694 fr. , the toll paid. 
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48. The receipts in U.S. money = 103,120,268 x $ .103 = $ 10,002,211.72+ 
44. The fine in U.S. money = 6000 x $ .238 = $ 1100. 
46. £ 600 = 500 X ^ 4.8666 = $ 2433.26 ; 

Hence, the difference in cost = 82433.26 - 8^14.13 = $2210.12. 
46. The cost = 2212 x £ 7770 = £ 17,207,148. 

The cost in U.S. money = 17,207,148 x |4.8j66 = ^83,738,686.74+. 
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12. The area = (42 x 60) sq. ft. = 2620 sq. ft. ; 

The value = 2620 x £ 76 = £ 180,000. 
18. The cubic contents of the room = (16 x 13J x 10) cu. ft. = 2160 cu. ft. ; 

The quantity of oxygen = i of 2160 cu. ft. = 432 cu. ft. 

14. The area covered by each brick = (8J x 2) sq. in. = 16J sq. in. ; 
The area of the street = (2310 x 30) sq. ft. = 60,300 sq. ft. ; 
60,300 sq. ft. = 60,300 x 144 sq. in. = 0,070,200 sq. in. ; then, 
0,070,200 sq. in. -i- 16J sq. in. = 604,800, the number of bricks. 

15. 6 mi. 1080 ft. = 6 x 5280 ft. plus 1080 ft. = :53,660 sq. ft. ; 
The area of the road = (16 x 33,660) sq. ft. = 504,000 sq. ft. ; 
604,000 sq. ft. = (504,000 h- 0) sq. yd = 56,100 sq. yd. ; 
Hence, the cost = 66,100 x $ .66 = $ 30,866. 

16. ft. = 3 yd. ; the contents = (3 x 3 x 440) cu. yd. = 3060 cu. yd. ; 
Then, the number of pounds of powder = 3060 cu. yd. -r- 3 cu. yd., or 

1320 lb. 

17. The cubic contents of the box = (4 x 2^ x 3) cu. ft. = 30 cu. ft. ; 
Then, the weight = 30 x 103J lb. = 3O03J lb. 

18. The area of the floor = (62 x 36) sq. ft. = 2232 sq. ft. ; 
Then, the maximum load = 2232 x 250 lb. = 668,000 lb. 

19. The number of erasers, end to end, in a row the long way of the block = 
18 in. -T- 2 in., or erasers ; the number of rows in one layer = 15 in. h- IJ 
in., or 12 rows ; then, in one layer there are 12 x erasers, or 108 erasers ; the 
number of layers in the block = in. -4- J in., or 18 layers; hence, 18 x 108 
erasers, or 1044 erasers, can be cut from the block. 

20. 2 X { in. = 1| in., the vndth of the two side margins ; 
11 J in. — 1} in. = OJ in., the width of the illustration ; 

1 J in. + 3^ in. = 4J in. , the width of the top and bottom margins ; 

16J in. — 4^ in. = llj in., the lenjjth of the illustration ; 

Then, the area of the illustration = (0^ x 11|) sq. in. = 111| sq. in. 
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21. The inside dimensions are, respectively : 22 in. — IJ in., or 20} in. ; 19 
in. — 1} in., or 17} in. ; and 11 in. — 1} in., or 9} in. Hence, the cubic coa- 
tents of the chest = (20} x 17} x 9}) cu. in. = 3408} cu. in. 

22. The area in acres = (216 x 160) sq. rd. ^ 160 sq. rd., or 216 A. ; 
The number of days = 216 A. ^ 24 A. , or 9 days. 

23. Let X = the number of feet the reaper must go 
Since 1 A. = 43,660 sq. ft. , 18 a; = 43,660 

Dividing by 18, x = 2420, the distance in feet. 
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25. ft. 


in. 






26. gal. qt. pt. 


602 


11 






63 


676 


9 






2 1 


26 


2, difference 






62 1 1, remaining 


27. lb. 


oz. 






28. bu. pk. 


86 


9 
96 






12)94 2 

7 3}, the quantit: 


8223 


7, consumed 












29. 


gross 
24 

219 
Page 


doz. 
4 
9 
, the quantity in 9 hr. 

149 



80. Adding the several amounts given in the first half of the table, we get 
3301 hr. 43 min., the time required by hand. 

Adding the several amounts given in the second half of the table, we get 
1375 hr. 56.3 min., the time required by machinery. 

81. hr. min. hr. min. 
11 40 33 20 

1 48 4 32j5 

47.5, cutting cloth 



2.5, cutting buttonholes 



9 


62, shrinking cloth 


28 


47.5 


hr. 


min. 


hr. 


min. 


1000 





3 


20 


66 


40 




17.5 


933 


20, sewing seams 


3 


2.5, 



hr. 


min. 


276 





6 


17.8 
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hr. min. 
1978 23 
1296 20.6 
268 42.2, working buttonholes 682 2.6, all others 
Adding these six results, we get 1926 hr. 46.7 min., the total differenoe. 

82. 1*6 hr. 32 min. + 19 hr. 68 min. + hr. min. 

17 hr. 15 min. + 18 hr. 12 min. = 4 ) 70 57 
70 hr. 67 min. 17 44J, the average time 

88. lb. oz. 84. lb. oz. 

21 14 26 )21 14 

124 14, each packet 



2712 8, the total ' 14 oz. -i- 6 = 2J oz., each candle 

85. A. sq. rd. A. sq. rd. A. sq. rd. 
84 82.6 3 )101 70 101 70 
16 147.5 33 130, sold 33 130 

101 70 , the total 67 100, remaining 

86. rd. ft. rd. ft. rd. ft. rd. ft. rd. ft. rd. ft. 

3 lOi 4 14 7 4i 8 4 13 15J lOJ 

28 2_ 21_ 02 13 6_ 

101 13i 9 Hi 162 12 98 15 181 3^ 3 13i 

Then, 101 rd. 13i ft. + 9 rd. 11 J ft. + 162 rd. 12 ft. + 98 rd. 15 ft. + 181 
rd. 3i ft. + 9 rd. IJ ft. + 9 rd. 6J ft. 4- 3 rd. 13i ft. = 1 ml 246 rd. 11 ft., the 
length. 
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2. 77^ 03' 06" W., the longitude of Washington 

71° 03' 50^' W., the longitude of Boston 

16 ) 5° 5y W. the difference in longitude 

23' o7^" ; .-. 23 min. 57 sec. is the difference in time. 
Since Boston is ecLst of Washington, the time is later in Boston ; that is, 
when it is noon at Washington it is 23 min. 57 sec. after noon at Boston* 

8. 77° 03' 06" W., the longitude of Washington 
74° 00' 24" W., the longitude of New York 



15 ) 3° 2' 42", the difference in longitude 

12' 11-" ; .•.12 min. 11 sec. is the difference In time. 
Since New York is east of Washington, the time is later in New York ; that 
is, when it is noon at Washington it is 12 min. 11 sec. after noon at New 
York. 
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4. 87° 36' 46" W., the longitude of Chicago 
77° 03' OQ" W., the longitude of Washington 

16 )10° 38' S9", the difference in longitude 

42' 16"" ; .*. 42 min. 15 sec. is the difference in time. 
Since Chicago is west of Washington, the time is earlier in Chicago ; that 
is, when it is noon at Washington it is 42 min. 15 sec. before noon at Chicago, 
or 17 min. 46 sec. after 11 a.m. 

5. 77° 03' 00" W., the longitude of Washington 
13° 23' 44" E., the longitude of Berlin 

16 )90° 2(5' 50", the difference in longitude 

6° 1' 47+" ; .*. 6 hr. 1 min 47 sec. is the difference in time. 
Since Berlin is east of Washington, the time is later in Berlin ; that is, 
when it is noon at Washington it is 6 hr. 1 min. 47 sec. after noon at Berlin, or 
1 min. 47 sec. after 6 p.m. 

6. 77° 03' 06" W., the longitude of Washington 

2° 20' 14 " E. , the longitude of Paris 
16 )79° '2:V 20", the difference in longitude 

6° 17' 33+" ; .*. 5 hr. 17 min. 33 sec. is the difference in time. 
Since Paris is east of Washington, the time is later in Paris ; that is, when 
it is noon at Washington it is 5 hr. 17 min. 33 sec. after noon at Faris, or 17 
min. 33 sec. after 5 p.m. 

7. 16 )77° 03' 06", the difference in longitude 

6° 8' 12+" ; .'. 5 hr. 8 min. 12 sec. is the difference in time. 
Since London is east of Washington, the time is later in London ; that is, 
when it is noon at Washington it is 5 hr. 8 min. 12 sec. after noon at London, 
or 8 min. 12 sec. after 5 p.m. 

8. 77° 03' 06" W., the longitude of Washington 

9° 68' 26" E., the longitude of Hamburg 
16 )87° 1' 31", the difference in longitude 

6° 48' Cn" ; .-. 5 hr. 48 min. 6 sec. is the difference in time. 
Since Hamburg is east of Washington, the time is later in Hamburg ; that 
is, when it is noon at Washinn;ton it is 5 hr. 48 min. 6 sec. after noon at Ham- 
burg, or 48 min. 6 sec. after 6 p.m. 

9. 77° 03' 06" W., the longitude of Washington 

4° 53' 04" E., the longitude of Amsterdam 
16 )81° 56' 10", the difference in longitude 

5° 27' 45"" ; .«. 5 hr. 27 min. 45 sec. is the difference in time. 
Since Amsterdam is east of Washington, the time is later in Amsterdam ; that 
is, when it is noon at Washington it is 6 hr. 27 rain. 45 sec. after noon at Am- 
sterdam, or 27 min. 45 sec. after 5 p.m. 
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10. 77° 03' 06" W., the longitude of Washington 
18° 28' 46" E., the longitude of Cape Town 
16 )96° 31' 4(5", the diffei-ence in longitude 

6° 22' 7+" ; .-. 6 hr. 22 min. 7 sec. is the difference in time. 
Since Cape Town is east of Washington, the time is later in Cape Town ; 
that is, when it is noon at Washington it is 6 hr. 22 min. 7 sec. after noon at 
Cape Town, or 22 min. 7 sec. after 6 p.m. 
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12. hr. min. 

2 21, diff. in time 77° 03' 06 ' W. (Wash.) 

16 35° 15' 



35 15 41° 48' 06" W. 

35° 15', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 41° 48' 6" W. 

18. hr. min. 

4 36, diff. in time 77° 03' 06" W. (Wash.) 

15 69^ 

69 00 8° 03' 06" W. 

69° 00', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 8° 3' 6" W. 

14. hr. min. 

3 42, diff. in time 77° 03' 06" W. (Wash.) 

15 55° 30' 

55 30 21° 33' 06" W. 

55° 30', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 21° 33' 6" W. 

15. hr. min. 

1 42, diff. in time 77° 03' 06" W. (Wasli.) 

16 25° 30' 

25 30 102° 33' 06" W. 

25° 30', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 102° 33' 6" W. 
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16. hr. min. 

2 6, diff. in time 77° 03' 06" W. (Wash.) 

16 31° 30' 

31 30 108° 33' 06" W. 

31° 30', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 108° 33' 6" W. 

17. hr. min. 

6 61, diff. in time 77° 03' 06" W. (Wash.) 

16 87° 45' 

87 46 164° 48' 06" W. 

87° 45', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 164° 48' 6" W. 

18. hr. min. 

4 27i, diff. in time 77° 03' 06" W. (Wash.) 

16_ 66° 52' 30" 

66 52i 143° 66' 36" W. 

66"" 52i', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 143° 66' 36" W. 

19. hr. min. 

1 6|, diff. in time 77° 03' 06" W. (Wash.) 

15_ 16° 26' 16" 

16 26J 60° 36' 51" W. 

16° 26^', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 60° 36' 61" W. 

20. hr. min. sec. 

4 00 15, diff. in time 77° 03' 06" W. (Wash.) 

16 60° 03' 46" 

60 03 45 137° 06' 61" W. 

60° 03' 45", diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 137° 6' 51" W. 
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21. 72® 4' 0" W., the longitude of Norwich, Conn, 

1° 18^ 0" W., the longitude of Norwich, Kng. 
16 )70® 46^ 0" , the difference in longitude 

4° 43' 4" ; .*. 4 hr. 48 min. 4 sec. is the dlffei*t»noe tn Uin«», 
and the sun crosses the meridian of Norwich, Conn., 4 hr. 48 uUn. 4 hoc. Intrr, 

22. 87® 36' 46" W. (Chic.) 104® 68' 00" \V. (Don.) 
71® 03' 60" W. (Bost.) 71® 08' 6 0" VV. (Ihmt.) 

16 )16® 32' 66 ", diff. 16 )88® 64' 10", diff. 

1® 6' 12-" 2® 16' 87-" 

1 hr. 6 min. 12 sec, diff. in time. 2 hr.^ 15 min. 87 sec, diff. in ttino. 
122® 24' 32" W. (San F.) 
71® 03' 60" W. (BoBt.) 
1 6)61® 20' 42 ", diff. 
3® 26' 23-" 
3 hr. 26 min. 23 sec, diff. in time. 
Since Chicago, Denver, and San Francisco are west of Bofton, thli tlfno of 
each is earlier thaji that of Boston ; that Is, when it is 1:18 a.m. at WtmUm^ It M 
6 min. 48 sec. after midnight at Chicago, 67 min. 28 sec. after 10 i*.m,, dlty \Hh 
fore, at Denver, and 47 min. 37 sec. after 9 p.m., day before, at Han KrarmlnoOi 

23. 



71® 

2® 

.)73® 


03' 
20' 
24' 


60" W. (Bost.) 
14" E. (Paris) 
4", diff. 


94® 
7V 


47' 
03' 
4«' 
Z4f 


26" W, rrjal.) 
TiO" W. (H<mt) 


4® 


63' 


36+" 


M ^" 



4 hr. 63 min. 36 sec., diff. m time. 1 hr. Z4 min, M w?/;,, diff, Ut tUii^, 
Hence, ParisiaDs bad been living 4 hr. r^ m\n, ^ m^A. \u tht^ ivrt^ttDHh 
century ; for the people of Galveston, \ ht. Z4 m\n, 'A mcA',. nUW rt^ffin\titul 

24. 1 hr. 5 mm* .Sincft tJnfi'. fJrrw^ f4 xh*-, «hip m ^artf^f fhfttt fhi*f 

. 16 hr. 15]iniu Y^ncA, it ta m U>t*</)tn(\f, \K' \'/ W. 

16® 15', diff. m loogftode, 

25. Since on Saturday nrv,n rh<=^ ^.loU ^\rf^, ■svjiK //'///^/ fh'^fi Or^xy vW. nfrf/- 
the ship was emi of Ore^n'^r-cn : Mk^ 'i.Kt^ff/v^ ^^-<t w, /\t'f/ct^t•^ ^f^A f<Mfy »t/.^< -^ 
the same as the nnmlv^ of nr,ii.-» a/.fl rr* r..it>»i( ,ri I'r / Mf umu - ^ hf i.V n- n 
The ship was therefore in x.nr.t-idt* < i-'/ 9, 

Since (m Toesday luvm rh<^ -ih.^N *,i.rt*^ *,«4 fi/tfVf^f *h'/tu Of^^r^ v>h *i"'<* ''•*• 
ship was weM ot Greenwirji 'Jw 'H«*;*r.^'^ •"•!«♦ ,»> 4*./^//.>4 ^(^^,4 mtr ■>t^^ ,^ r*^ 
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same as the number of hours and minutes in 15 x 13 min. = 3 hr. 15 min. The 
ship was therefore in longitude 3° 16' W. 

Since the ship sailed from 8° 45' E. to 3° 15' W., she sailed 12° west. 

Since Manila is east from New 



27. 



74° 00' 24" W. (N.Y.) 
120° 58' 00 " E. (Man.) 
15 )194° 58' 80 ", difif. 

12° 59' 54" 
12 hr. 59 min. 54 sec, 
diff. in time. 



74° 
106° 



00' 24" W. (N.Y.) 

48' .37" E. (Bat.) 

15)180° 49' 1", diff. 

12° 3 16 + " 

12 hr. 3 min. 16 sec, 

diff. in time. 

74° 00' 24" W. (N.Y.) 
11.3° 16' 30" E. (Can.) 



15 )187° 16' 



80. 



54", diff. 
12° 29' 8-" 
12 hr. 29 min. 8 sec, 
diff. in time. 

74° 00' 24" W. (N.Y.) 

144° 58' 3.5" E. (Mel.) 

15) 218^^ 5 8' 59 ", diff. 

14° 35' 56-" 

14 hr. 35 min. 56 sec, 

diff. in time. 

31. 74° 00' 24" W. (N.Y) 

72° 48' 5 6" E. (Bom.) 
15)146^ 49' 2 0", diff. 
9° 47' 17 + " 
9 hr. 47 min. 17 sec, 
diff. in time. 

82. 74° 00' 24" W. (N.Y.) 

18° 28' 40" E. (C.T.) 



15)J)2° 
6° 



29' 4", diff. 



9' 56 + " 
6 hr."9 min. 56 sec, 
diff. in time. 



York, the time of Manila is later 
than that of New York ; that is, when 
it is noon in New York, May 1, it is 
59 min. 54 sec. after midnight, May 2, 
in Manila. 

Since Batavia is eas^^from New 
York, the time of Batavia is later 
than that of New York ; that is, when 
it is noon hi New York, May 1, it is 
3 min. 16 sec. after midnight, May 2, 
in Batavia. 

Since Canton is east from New 
York, the time of Canton is later 
than that of New York ; that is, when 
it is noon in New York, May 1, it is 
29 min. 8 sec. after midnight. May 2, 
in Canton. 

Since Melbourne is east from New 
York, the time of Melbourne is later 
than that of New York ; that is, when 
it is noon in New York, May 1, it is 
35 min. 56 sec. after 2 a.m., May 2, 
in Melbourne. 

Since Bombay is east from New 
York, the time of Bombay is later 
than that of New York ; that is, 
when it is noon in New York, May 1, 
it is 47 min. 17 sec. after 9 p.m.. 
May 1, in Bombay. 

Since Cape Town is east from New 
York, the time of Cape Town is later 
than that of New York; that is, 
when it is noon in New York, May 1, 
it is 9 min. 56 sec. after 6 p.m.. 
May 1, in Cape Town. 
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88. 114° 10' 02" E. (H.-K.) 360° 0' 0" 
157° 51' U" W. (Hon.) 272° 1' 36" 



272° 1' 36" 15 ) 87° 58' 24 \ difE. in longitude 

5° 51' 54-" ; 5hr.51min.548ec.,diff.intime. 
Since Hong-Kong is 87° 58' 24" west ol Honolulu, its time is 5 hr. 51 min. 54 
sec. earlier than that of Honolulu ; that is, when it is noon at Honolulu, it is 
6 hr. 61 min. 54 sec. before noon at Hong-Kong. From noon, March 10 (Hong- 
Kong time), to noon, March 25 (Honolulu time), is 15 days less 5 hr. 51 min. 
54 sec., or 14 da. 18 hr. 8 min. 6 sec. But this is 1 day short of the actual time, 
inasmuch as the calendar is set back a day in sailing eastward over the 180th 
meridian. Therefore, the actual time of the voyage was 15 da. 18 hr. 8 min. 
6 sec. 
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1. Since New York (75° W.) is east of Chicago (90° W.), its time is 1 hr. 
later than that of Chicago ; hence, when it is 10 : 30 a. m. in Chicago, it is 1 1 : 30 a .m. 
in New York. 

Since New Orleans (90° W.) and San Antonio (90° W.) have the same time 
as Chicago (90° W.), they received the message at 10 : 30 a.m. 

Since Portland, Ore. (120° W.), is loest of Chicago (90° W.), its time is 2 hr. 
earlier than that of Chicago; hence, when it is 10:30 a.m. in Chicago, it is 
8:30 a.m. in Portland. 

2. Since Salt Lake City (105° W.) is west of St. Louis (90° W.), its time is 
1 hr. earlier than that of St. Louis ; hence, when it is 12 : 15 p.m. in St. Louis, 
it is 11 : 15 a.m. in Salt Lake City. 

Since Portland, Me. (75° W.), is east of St. Louis (90° W.), its time is 1 hr. 
later than that of St. Louis ; hence, when it is 12 : 15 p.m. in St. Louis, it is 
1 : 15 p.m. in Portland. 

Since Manila (120° E.) is east of St. Louis (90° W.), its time is later 
than that of St. Louis. The difference between their meridians is 90° + 120°, 
or 210°, which makes a time difference of (210 -j- 15), or 14, hr. Hence, when it 
i^ 12 : 15 P.M. in St. Louis, it is 2 : 15 a.m. (next day) in Manila. 

Since Bombay (75° E.) is east of St. Louis (90° W.), its time is later 
th?in that of St. Louis. The difference between their meridians is 90° + 75°, 
or 165°, which makes a time difference of (165 -?- 15), or 11, hr. Hence, when it 
is 12 : 15 P.M. in St. Louis, it is 11 : 15 p.m. in Bombay. 

Since Berlin (15° E.) is east of St. Louis (90 W.), its time is later than 
that of St Louis. The difference between their meridians is 90° + 15°, or 105°, 
which makes a time difference of (105 -^ 15), or 7, hr. Hence, when it is 12 : 15 p.m. 
in St. Louis, it is 7 :15 p.m. in Berlin. 

Since London (0°) is east of St. Louis (90° W.), its time is 6 hr. later 
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than that of St. Louis ; that is, when it is 12 : 15 p.m. in St Louis, it is 6 : 15 p.h. 
in London. 

Since Tokyo (135° E.) is east of St. Louis (90° W.), its time is later than that 
of St. Louis. The difference between their meridians is 90° + 135°, or 225°, 
which makes a time difference of (225 -h 15), or 15, hr. Hence, when it is 
12 : 15 p.m. in St. Louis, it is 3.15 a.m. (next day) in Tokyo. 

8. Since Madrid (0°) is east of Havana (76° W.), its time is 5 hr. later than 
that of Havana ; hence, when it is 2 a.m. in Havana, it is 7 a.m. in Madrid. 

4. Since Washington (75° W.) is west of Manila (120° E.), its time is earlier 
than that of Manila. The difference between their meridians is 75° + 120°, or 
195°, which makes a time difference of (195 ^ 15), or 13, hr. Hence, the time 
from 5 :41 a.m. to 7 :40 a.m.. May 1, in Manila, is the same as the time from 
4 : 41 p.m. to 6 : 40 p.m., Apr. 30, in Washington. 

5. Since Manila (120° E.) is east of Madrid (0°), its time is 8 hr. later than 
that of Madrid ; that is, when it is 6 : 20 p.m. in Madrid, it is 2 : 20 a.m. (next 
day) in Manila. As the Olympia opened fire at 5:41 a.m. [Ex. 4], the news 
therefore reached Madrid 20 hr. 39 min. later. 
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6. Since Manila (120° E.) is east of London (0°), its time is 8 hr. later than 
that of London ; hence, when it is 10 a.m. in London, it is 6 p.m. in Manila. 

7. Since Cairo (30° E.) is east of London (0°), its time is 2 hr. later than 
that of London ; hence, when it is 3 : 15 p.m. in London, it is 5 : 15 p.m. in Cairo. 

8. Since New York (75° W.) is west of London (0°), its time is 5 hr. earlier 
than that of London ; hence, when it is 1| hr. later than 3 : 15 p.m., or 4 : 30 p.m., 
in London [Ex. 7], it is 11 : 30 a.m. in New York. 

9. Since Washington (75° W.) is east of San Francisco (120° W.), its time 
is 3 hr. later than that of San Francisco ; that is, when it is 5 : 12 a.m. in San 
Francisco, it is 8 : 12 a.m. in Washington. Hence, it took the shock 7 min. 
20 sec. to reach Washington. 

10. Since Tokyo (135° E.) is east of Port Arthur (120° E.), its time is 1 hr. 
later than that of Port Arthur; hence, when it is 10 p.m., Jan. 2, in Port Arthur, 
it is 11 P.M., Jan. 2, in Tokyo. 

Since St. Petersburg (30° E.) and London (0°) are west of Port Arthur 
(120° E.), their times are respectively 6 hr. and 8 hr. earlier than that of Port 
Arthur ; hence, when it is 10 p.m., Jan. 2, in Port Arthur, it is 4 p.m., Jan. 2, in 
St. Petersburg, and 2 p.m., Jan. 2, in London. 

Since New York (75° W.) is west of Port Arthur (120° E.), its time is 
earlier than that of Port Arthur. The difference between their meridians is 
75° + 120°, or 195°, which makes a time difference of (195 ^ 15), or 13, hr. Hence, 
when it is 10 p.m., Jan. 2, in Port Arthur, it is 9 a.m., Jan. 2, in New York. 
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11. The time from 13:15 p. X.. May 17. to9:l9r.M.. Mt^y ^K U \V ^t^ \> ^^V; 
3 mill. ; but since the Lizmrd ((P) is msi of SiiAdy HiM>k ^TiV' \\\^, lU \\\\\\^ (m 
5 hr. later than that of Sandy Hook. Hence, Ui« tru(» lim« ut ih<^ «4l^«iH^ft' WtM 
12 da. 9 hr. 3 min. leas 5 hr., or 12 da. 4 hr. 3 mill. 

12. The vessel began puiii|>th|t ft \\\\ M\s\ii\ 
15 )21^ 0' 2:27 p.m., or Ot 27 a.m.» Ul^t^t^nwloh M»U»» i 

1° 24' since the vessel ts w»«»*l of (li't»tiuwlt'h, \m' 

Ihr. 24mln., true time ts 1 hr. 24 tulu. ^hi^Upi' limit 

diS. in time. that of Greenwtoli ; \wmp i>\\P \m\\\m im 

gan working at H t Oi) a.m. 

13. 75*^ 0' 0" W. (N.Y.) Since New York, wliloh Uk^H llM Mum 
_2^_20^_14" E. (Paris) from the 75th inorldlmt, Im mni (if VM\f*, 

16J7r_J0;__14^, diff. its time Is mrtlcr Umii thfti- of rwilw , 

50 9/ 21'" hence, when It in D km. Ih I'AfN, M. In 

5 hr. min. 21 sec., 60 min, 89 nm, aft^r 9 am, Im N^w 

difi. in time. York. 

14. SinceChicago(9a°W.), Denver (106* Wo, an^ ^« VfHmimt (\'^r W ;, 
are toest of Washington (75^ W.), their timen ar<9 rMptu'Mifty I ^r,, !< f^f., rtwi 
3 hr. earlier than that of Washington ; bem^^ wh^m H wm VI ¥.M ^ ihu^ iU, 'Of 
in Washington, it was 11 p.m., Dec, 31, '01, in (^t'mi^h , 10 ^,*#., f/^' ^1, 'Ui, 
in Denver ; and 9 p.x^ Dec 31, '01, in Han Vf%fff','mf'^t, 

Considering Manila n2«P E,^, Toky/^ 0;5^V' I:,, Mflff^mft,^ MVr /^, ,, 
Bombay (75** E.), Berlin n^'^ %,,, %ti^ \jenu\fm ^^f ,, m fHM f^ ^n*^h,ui/UfU 
(75° W.), their tiiiKS aie tof^ Uwm tU'.^ ^^ ^^^,yutu^^. ffM^^Ptf,^^ h fM 
drSerenoe between the- m*r>tian o* W*^4-..^4:fAT^ ^(A f^t^' f*^ av ^ /^ Ff,A#A 
cities, tbe conseqiKSC <fcaftT»»iiitit i» nir»4kr, *f.i^ '^.^^ 4^^ ***^ cim* ^^ *^a^ ^jfy 
when it was 12 r_m^ Dtec :iT. **W, :n V;wiv >^<]t;/X\ . 
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4. Since 1 Km. = 1000 m., the solid contents of tlie wall = (1000 x 1 x 1.6) 
cu. m. = 1600 cu. m. 

6. Since the volume, 1 cu. cm., is the product of the three dimensions ex- 
pressed in centimeters, the value of the missing dimension may be found by 
dividing 1 by (40 x 15); hence, the third dimension is ^ cm. ; that is, the gold 
must be beaten until it is ^^ cm., or ^^^ mm., in thickness. 

6. The volume of the block = (4 x 1.26 x 1.25) cu. m. :x6.26 cu. m. ; 
The value of the marble = 6.25 x #28 = $176. 

7. Since 1 cu. Hm. = 1000 cu. Dm., and 1 cu. Dm. = 1000 cu. m., 1 cu. Hm. 
= 1,000,000 cu. m. ; therefore, 320 cu. Hm. = 320,000,000 cu. m., the amount of 
gas produced. 

8. Since 3.06 m. =306 cm., the volume of such a timber = (61 x 61 x 306) 
cu. cm. = 1,134,906 cu. cm. 

Page 164 

1. The capacity of the box = (60 x 60 x 40) cu. cm. = 120,000 cu. cm. ; 
Hence, the box will hold 120,000 cu. cm., or 120 1., of rice. 

2. 200 1. = 2 HI. ; since 2 HI. of corn cost # 12, 24 HI. cost ^ x # 12 = $144. 

3. The cost = 400 x $.25, or $ 100 ; at 30 j^ per } liter, the oil sold for f x 30 j^, 
or 40^, per liter, and 400 litera sold for 400 x $.40 = $ 160. Hence, the gain = 
$160 -$100 = $60. 

4. The yield per hektare = llOJ million HI. h- 6 J million = 17 HI. 

Page 165 

5. The total yield of olives = 760 x 30 1. = 22,600 1., or 226 HI. 

6. Since 1000 1. = 1 cu. m., 360 1. = .35 cu. m. ; then, 1 engine throws 60 x 
.35 cu. m., or 21 cu. m., per minute, and 60 x 21 cu. m., or 1260 cu. m., per 
hour; and 4 engines throw 4 x 1260 cu. m., or 6040 cu. m., of water per hour. 
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1. 142 m. = 142 X 39.37 in. , or 5590.54 in. = (6590.64 -^ 12) ft., or 466.878J ft. ; 
hence, the height of the spire = 466.878 ft. 

2. 139.6 m. = 139.5 X 39.37 in., or 6492.116 in. = (5492.116 -*- 12) ft., or 
467.676i ft. ; hence, the height of the pyramid = 467.676 ft. 

3. 54.5 m. = 54.5 x 39.37 in., or 2145.666 in. = (2146.665 -^ 12) ft, or 
178.805+ ft. ; hence, the height of the Leaning Tower = 178.805 ft. 

4. 203 m. = 203x39.37 in., or 7992.11 in. = (7992.11^12) ft., or 666.009+ ft.; 
hence, the height of ** 203-meter Hill " = 666.009 ft. 
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5. 14.9 Km. = 14.9 x .62137 mi., or 9.268413 mi. ; hence, the length of the 
St. Gothard tminel = 9.258 mi. 

6. 78 Km. = 78 X .62137 mi., or 48.46686 mi. ; hence, the length of the 
Panama Railroad = 48.467 mi. 

7. 6318.9 Km. = 5318.9 x .62137 mi., or 3306.004893 mi. ; hence, the length 
of the cable = 3305.005 mi. 

8. 23 cm. = .23 m. = .23 x 39.37 in., or 9.0661 in. ; hence, the length of the 
hairspring = 9.065 in. 

9. 7 mm. = .007 m. = .007 x 39.37 in. = .27559 in. ; hence, the bore of a 
Mauser rifle = .276 in. 

10. On a street 12 m. wide the height of the walls may be 12 m. +6 m., or 
18 m. = 18 X 39.37 in., or 708.66 in. = (708.66 ^ 12) ft., or 59.055 ft. 

On a street 18 m. wide the height of the walls may be 20 m. = 20 x 39.37 
in., or 787.4 in. = (787.4 -^ 12) ft., or 65.617- ft. 

11. Since 39.37 in. = 1 m., 9 ft. 2 in., or 110 in., is equal to as many meters 
as 39.37 is contained times in 110 ; that is, 110 ^ 39.37, or 2.794+ ; hence, the 
ceilings must be at least 2.794 m. high. 

12. Since 1 a. = 1 sq. Dm., 100 a., or 1 Ha. = 1 sq. Hm., and 100 Ha. = 100 
sq. Hm., or 1 sq. Km. ; hence, 600,000 Ha. = 6000 sq. Km., the area in Portu- 
gal ; 300,000 Ha. = 3000 sq. Km., the area in Spain ; and 80,000 Ha. = 800 sq. 
Km., the area in Italy. 

13. The shipment contained 1000 x 12} Kg. = 12,500 Kg. = 12.5 M.T. 

14. The amount of rock removed = (1278 x 3.65 x 3) cu. m. = 13,994. 1 cu. m. 
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15. The total amount removed = 12 x 4500 cu. m. = 54,000 cu. m. ; 
The cost = 54,000 x 3 pf., or 162,000 pf. = 1620 M. 

16. The total quantity of cotton = 6.5 x 3 M.T., or 16.6 M.T. = 165 Q. ; 
The value of the cotton = 166 x $9.25 = $1526.25. 

17. At 5^ per 15 g. the postage cost ^- x 5^ = 45^. 

18. i of 800 g. = 160 g., husk ; 800 g. - 160 g. = 640 g., marketable coffee. 

19. 2541.35 Kg. =2541.35 x 32.1507 oz., or 81,706.181445 oz. ; hence, to 
the nearest thousandth, the output of gold = 81,706.181 oz. 

21. 1 cu. cm. of water weighs 1 g. ; 1 cu. cm. of olive oil weighs 36.6 g. ^ 40, 
or .915 g. ; therefore, the specific gravity of olive oil is .915. 

22. 1 1. of water weighs 1 Kg. ; 1 1. of mercury weighs 2 x 6.799 Kg., or 
13.598 Kg. ; therefore, the specific gravity of mercury is 13.598. 

PROQ. AR. KEY — 10 



136 KEY TO PROGRESSIVE ARITHMETICS [152 

4. 87° 36' 45'' W., the longitude of Chicago 
77° 03' 06" W., the longitude of Washington 

16 )10° 33' 39", the difference in longitude 

42' 16"" ; .*. 42 min. 15 sec. is the difference in time. 
Since Chicago is west of Washington, the time is earlier in Chicago ; that 
is, when it is noon at Washington it is 42 min. 15 sec. before noon at Chicago, 
or 17 min. 45 sec. after 11 a.m. 

5. 77° 03' 06" W., the longitude of Washington 
13° 23' 44" E., the longitude of Berlin 



16 )90° 26' 50", the difference in longitude 

6° 1' 47+" ; .*. 6 hr. 1 min. 47 sec. is the difference in time. 
Since Berlin is east of Washington, the time is later in Berlin ; that is, 
when it is noon at Washington it is 6 hr. 1 min. 47 sec. after noon at Berlin, or 
1 min. 47 sec. after 6 p.m. 

6. 77° 03' 06" W., the longitude of Washington 

2° 20' 14" E. , the longitude of Paris 

16 )79° 23' 20", the difference in longitude 

5° 17' 33+" ; .-. 5 hr. 17 min. 33 sec. is the difference in time. ' 
Since Paris is east of Washington, the time is later in Paris ; that is, when 
it is noon at Washington it is 5 hr. 17 min. 33 sec. after noon at Faris, or 17 
min. 33 sec. after 5 p.m. 

7. 16 )77° 03' 06", the difference in longitude 

5° 8' 12+" ; .-. 5 hr. 8 min. 12 sec. is the difference in time. 
Since London is east of Washington, the time is later in London ; that is, 
when it is noon at Washington it is 5 hr. 8 min. 12 sec. after noon at London, 
or 8 min. 12 sec. after 5 p.m. 

8. 77° 03' 06" W., the longitude of Washington 

9° 58' 25" E., the longitude of Hamburg 
15 )87° 1' 31", the difference in longitude 

6° 48' 6+" ; .*. 5 hr. 48 min. 6 sec. is the difference in time. 
Since Hamburg is east of Washington, the time is later in Hamburg ; that 
is, when it is noon at Washincjfton it is 5 hr. 48 min. 6 sec. after noon at Ham- 
burg, or 48 min. 6 sec. after 5 p.m. 

9. 77° 03' 06" W., the longitude of Washington 

4° 53' 04" E., the lon2:itude of Amsterdam 
16 )81° 56' 10", the difference in longitude 

5° 27' 45"" ; .*. 5 hr. 27 min. 45 sec. is the difference in time. 
Since Amsterdam is east of Washington, the time is later in Amsterdam ; that 
is, when it is noon at Washington it is 5 hr. 27 min. 45 sec. after noon at Am- 
sterdam, or 27 min. 46 sec. after 5 p.m. 
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10. 77° 03' 06" W., the longitude of Washington 
18° 28' 46" E., tlie longitude of Cape Town 
16 )95° 31' 46", the difference in longitude 

6° 22' 7 +" ; .-. 6 hr. 22 min. 7 sec. is the difference in time. 
Since Cape Town is east of Washington, the time is later in Cape Town ; 
that is, when it is noon at Washington it is 6 hr. 22 min. 7 sec. after noon at 
Cape Town, or 22 min. 7 sec. after 6 p.m. 
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12. hr. min. 

2 21, diff. in time 77° 03' 06 ' W. (Wash.) 
16 35° 15' 

36 16 41° 48' 06" W. 

35° 15', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 41° 48' 6" W. 

18. hr. min. 

4 36, diff. in time 77° 03' 06" W. (Wash.) 

15 69^ 

69 00 8° 03' 06" W. 

69° 00', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 8° 3' 6" W. 

14. hr. min. 

3 42, diff. m time 77° 03' 06" W. (Wash.) 
16 55° 30' 

55 30 21° 33' 06" W. 

65° 30', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 21° 33' 6" W. 

15. hr. min. 

1 42, diff. in time 77° 03' 06" W. (Wasli.) 

15 25° 30' 

26 30 102° 33' 06" W. 

26° 30', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 102° 33' 6" W. 
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16. hr. min. 

2 6, diff. in time 77° 03' 06" W. (Wash.) 

16 Sr 30' 

31 30 108° 33' 06" W. 

31° 30', difE. in longitude 
Since tlie time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 108° 33' 6" W. 

17. hr. min. 

6 61, diff. in time 77° 03' 06" W. (Wash.) 

16 87° 45' 

87 46 164° 48' 06" W. 

87° 45', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 164° 48' 6" W. 

18. hr. min. 

4 27i, diff. in time 77° 03' 06" W. (Wash.) 

16_ 66° 52' 30" 

66 52i 143° 66' 36" W. 

66° 62i', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 143° 65' 36" W. 

19. hr. min. 

1 5|, diff. in time 77° 03' 06" W. (Wash.) 

16_ 16° 26' 16" 

16 26J 60° 36' 51" W. 

16° 26i', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 60° 36' 51" W. 

20. hr. min. sec. 

4 00 15, diff. in time 77° 03' 06" W. (Wash.) 

15 60° 03' 45" 

60 03 45 137° 06' 61" W. 

60° 03' 45", diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 137° 6' 51" W. 
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21. 72** 4' 0" W., the longitude of Norwich, Conn. 

1° 18^ 0^ ^ W., the longitude of Norwich, Eng. 
16 )70° 46' 0" , the difference in longitude 

40 43/ 4// . .^ 4 hr, 43 min. 4 sec. is the difference in time, 

and the sun crosses the meridian of Norwich, Conn., 4 hr. 43 min. 4 sec. later. 

22. 87° 36' 46" W. (Chic.) 104° 58' 00" W. (Den.) 
71° 03' 50" W. (Bost.) 71° 03' 60" W. (Bost.) 

16 )16° 32' 66 ", diff. 16 )33° 64' 10" , diff. 

1° 6' 12-" 2° 16' 37-" 

1 hr. 6 min. 12 sec, diff. in time. 2 hr.^ 16 min. 37 sec, diff. in time. 
122° 24' 32" W. (San F.) 
71° 03' 60" W. (Bost.) 
1 6)61° 20' 42 ", diff. 
3° 26' 23-" 
3 hr. 26 min. 23 sec, diff. in time. 
Since Chicago, Denver, and San Francisco are west of Boston, the time of 
each is earlier thgji that of Boston ; that is, when it is 1:13 a.m. at Boston, it is 
6 min. 48 sec. after midnight at Chicago, 67 min. 23 sec after 10 p.m., day be- 
fore, at Denver, and 47 min. 37 sec after 9 p.m., day before, at San Francisco. 

28. 71° 03' 60" W. (Bost.) 94° 47' 26" W. (Gal.) 

2° 20' 14" E. (Paris) 71° 03' 60 " W. (Bost.) 

16 )73° 24' 4" , diff. 16 )23° 43' 36" , diff. 

4° 63' 36 + " 1° 34' 64 + " 

4 hr. 63 min. 36 sec, diff. in time. 1 hr. 34 min. 64 sec, diff. in time. 
Hence, Parisians had been living 4 hr. 63 min. 36 sec in the twentieth 
century ; for the people of Galveston, 1 hr. 34 min. 54 sec. still remained. 
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24. 1 hr. 6 min. Since the time of the ship is earlier than that 

15^ of Greenwich, the ship is west of Greenwich ; 

16 hr. 16 min. hence, it is in longitude 16° 16' W. 

16° 15', diff. in longitude. 

25. Since on Saturday noon the ship's time was later than Greenwich time, 
the ship was east of Greenwich ; the distance east in degrees and minutes is 
the same as the number of hours and minutes in 16 x 35 min. = 8 hr. 45 min. 
The ship was therefore in longitude 8° 45' E. 

Since on Tuesday noon the ship's time was earlier than Greenwich time, the 
ship was west of Greenwich ; the distance west in degrees and minutes is the 
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41. Let X — the number of cents per basket, Delaware 
And y = the number of cents per basket, Whitestone 
Then, 2a; = 3y + 15 (1) 
And 8x = 6y-46 (2) 
Multiplying (1) by 2, 4 x = 6 y + 30 (3) 
Subtracting (2) from (3), x = 76 

Substituting 76 for x in (1), 150 = 3 y + 15 

Transposing, 150 — 15 = 3 y ; /. y = 45 

Hence, Delaware peaches cost 75^, and Whitestone, 45^ per basket. 

42. Let X = the number of men 
And y = the number of women 

Then, x -\- y = 1000 (1) 

And 2.60 x + 1.60 y = 2340 (2) 

Multiplying (1) by 1.50, 1.50x + 1.50 y = 1500 (3) 

Subtracting (3) from (2), x = 840 

Substituting 840 for x in (1), 840 + y = 1000 ; .-. y = 160 
Hence, there were 840 men and 160 women. 

48. Let X = the number for adults 

And y = the number for children 

Then, x + y = 300 (1) 

. And ix+iy = 100 (2) 

Multiplying (2) by 4, 2 x + y = 400 (3) 

Subtracting (1) from (3), x = 100, for adults 
Substituting 100 for x in (1), 100 + y = 300 ; .-. y = 200, for children 

44. Let X = the number of inches in length 
And y = the number of inches in width 
Then, x-y = 6 (1) 
And 2 X + 2 y = 60 (2) 
Multiplying (1) by 2, 2 x - 2 y = 12 (3) 
Adding (2) and (3), 4x = 72 ; .*. x = 18, the length in inches 
Substituting 18 for x in (2), 36+2 y= 60 ; .-. y = 12, the width in inches 

45. Let X = the number of months sea duty 
And y = the number of months shore duty 
Then, x + y = 12 (1) 
And 150 X + 1271 y = 1620 (2) 
Multiplying (2) by 2, 300 x + 255 y = 3240 (3) 
Multiplying ( 1) by 300, 300 x + 300 y = 3600 (4) 
Subtracting (3) from (4), 46 y = 360 ; .-. y = 8 

Substituting 8 for y in (1), x + 8 = 12 ; .•. x = 4 

Hence, he was 4 mo. on sea duty and 8 mo. on shore duty. 



134,138] THIRD BOOK 129 

46. Let X = the weight of a shaft in tons 
And y = the weight of a capital in tons 
Then, x + y = 94: (1) 
And ' x-y = 74 (2) 
Adding (1) and (2), 2x = 168 ; /. x = 84 

Substituting 84 for a; in (1), 84 + y = 94 ; /. y = 10 
Hence, a shaft weighed 84 T., a capital 10 T. 

47. Let X = the number of tickets to the grounds 
And y = the number of tickets to the grand- 
stand 

Then, Jx + iy = 700 (1) 

And ix + 2(Jy)=800 

Or, ix + iy = m) (2) 

Subtracting (1) from (2), J y = 100 ; /. y = 400 

Substituting 400 for y in (2), } a; + 200 = 800 ; /. x = 1200 

Hence, there were 1200 tickets to grounds and 400 to grandstand. 
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24. April has 30 days = 30 x 24 hr., or 720 hr. ; hence, the number of times 
I must wind my watch = 720 -i- 36, or 20 times. 

25. 6 oscillations per second = 60 x 5, or 300, per minute = 60 x 800, or 
18,000, per hour. 

26. From the Ans. to Ex. 25, the balance wheel loses 18,000 - 17,986, or 16, 
oscillations per hour = 24 x 16, or 360, per day = 7 x 360, or 2620, per week ; 
since [Ex. 26] 6 oscillations should be made per second, the loss of 2520 oscilla- 
tions means the loss of 2520 -h 6, or 504, sec. = 8.min. 24 sec. 

27. 100 pr. = 100 H- 12, or 8 J, doz. pr. ; 8J x 66^ = $5.60, her earnings. 

28. A bushel yields 66 x 4 oz., or 224 oz. = 224 ^ 16, or 14 lb. 

29. 6 da. 15 hr. = 120 hr. +16 hr., or 136 hr. ; the number of dozen jars 
made per hour = 11,250-!- 136, or 83 J doz.; then, the output per day = 
24 X 83J doz., or 2000 dOz. jars = 24,000 jars. 

30. 312,500 great gross = 12 x 312,500, or 3,760,000 gross ; 
3,760,000 X 20^ = $750,000, the value. 

81- i + A = iJ ; hence, ^ is charcoal ; ^^ of 2000 lb. = 300 lb. ; then, the 
number of bushels = 300 -j- 15, or 20 bu. 

82. 8028 gross = 12 x 8028, or 96,336 doz. = 12 x 96,336, or 1,156,032 single 
pens ; 1,166,0.32 x ft. 789 = $912,109,248, or $912,109.26, the value. 

PBOO. AK. KEY — 9 
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83. 700 mi. = 700 x 6280 ft., or 3,696,000 ft. ; 1 hr. = 60 x 60 sec, or 3600 sec.; 
then, 3,696,000 ft h- 3600 = 1026| ft, the rate per second. 

84. 1 hr. 15 min. 12 sec. = 60 min. + 15 min. + .2 min., or 76.2 min. ; 
13,912 stamps -i- 75.2 = 185 stamps, the number canceled per minute. 

86. 15 hr. 45 min. =15.75 hr.; the rate per hour = 90 mi. -j- 15.75 = 5.71 + 
mi., or 6.7 mi. 

86. 1 mi. = 1760 yd. ; J of 1760 yd. = 880 yd., the rate per minute ; 
Then, the number of minutes = 1870 -i- 880, or 2J min. 
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87. 120 X 8 gal. = 960 gal., the amount of juice ; the amount of concen- 
trated juice = 960 X } pt., or 720 pt = 720 ^ 2, or 360 qt = 360 -i- 4, or 90 gaL 
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1. £420 = 420 X $4.8665 = $2043.93. 

2. £24.75 = 24.75 x $4.8665 = $ 120.446876, or $120.46. 

8. £ 66.126 = 56.125 x $ 4.8666 = $ 273. 1323126, or $ 273. 13. 

4. 1800 fr. = 1800 X $.193 = $347.40. 

6. 144.60 fr. = 144.60 x $.193 = $27.8886, or $27.89. 

6. 850.76 M. = 850.75 x $.238 = $202.4785, or $202.48. 

7. 36.25 lire = 36.25 x $ .193 = $6.99626, or $ 7.00. 

8. 49.80 pesetas = 49.80 x $.193 = $9.6114, or $9.61. 

9. 2000 drachmas = 2000 X $.193 = $386. 

10. £500 = 500 X $4.8665 = $24.S3.26 ; 
1000 lire = 1000 x $.193 = $193. 



12. £ s. d. 
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8.167 x$ 4.8665 =$39.74+. 6.126 x$ 4.8665 =$24.94+. 7.3375 x $4.8666=$ 35.71" 
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.68 + 



12 .3 79 + 
12.379 X $4.8665 = $60.24+. 



17. 



£ 
66 



8. 

8 



12 
20 



d, 
5 
5 



8 



.42- 



66 .4 21 - 

66.421 X $ 4.8666 = $323.24 -. 



19. 



£ 

125 



12 
20 



d, 
10 
10 



6 



.83 + 



126 .3 42- 
125.342 X $4.8665 = $609.98- 



£ 
25 



8. 

4 



12 
20 



d, 
3 
3 



.25 



25 .2 125 

25.2126 X $4.8665 = $122.70 - 



18. 



£ 
100 



12 



8 



d. 

li 

JL 



.125 



100 .4 06 
100.406 X $4.8665 = $488.( 



£ 8. 

440 18 



12 
20 



18 



d. 



.79 + 



440 .9 40- 
440.940 X $4.8665 = $2145.83+. 



22. $1000 
and .72 x I2d 

23. $3200 
11.14s., and 
£657 118. 2d. 

24. $5500 
3.52«., and . 
£1130 3s. 6d. 

25. $48.25 
and .3 x I2d. = 

26. $62.76 
17.88s., and 
£12 17s. lid 

27. $90.10 
10.28s., and 
£18 10s. Sd. 

28. $77.14 
17.02s., and 
£15l7st 



-f- $4.8665 = 205.486 +, the number of pounds ;. 486 x 20s. = 9.72s., 
. = 8.64d ; hence, to the nearest penny, $1000 = £206 9s. 9d. 
-T- $4.8666 = 667.657-, the number of pounds; .567 x 20s. = 
.14 X 12d. = 1.68d ; hence, to the nearest penny, $3200 = 

-4- $4.8665 = 1130.176-, the number of pounds; .176 x 20s. = 
.52 X 12d =6.24d ; hence, to the nearest penny, $6600 = 

-4- $4.8666 = 9.916 -, the number of pounds ; .915 x 20s. = 18.3s., 
= S.Qd. ; hence, to the nearest penny, $48.26 = £9 18s. 4d. 
-f- $4.8665 = 12.894+, the number of pounds ; .894 x 20s. = 
88 X 12d = 10.66d; hence, to the nearest penny, $62.76 = 

^$4.8665 = 18.614+, the number of pounds; .614 x 20s. = 
.28 X 12d = 3.36d ; hence, to the nearest penny, $90.10 = 

-^ $4.8665 = 15.861+, the number of pounds; .851 x 20s. = 
.02 X 12d = .24d ; hence, to the nearest penny, $77.14 = 
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29. $84.40 -^$4.8665 = 17.343+, the number of pounds; .343x20«.= 
6.86s., and .86 x 12rf. = 10.32d. ; hence, to the nearest penny, $84.40 = 
£17 6s. lOd. 

80. $50.07 -i- $4.8666 = 10.289", the number of pounds ; .289 x 20s. = 6.78s., 
and .78 x 12d. = 9Md. ; hence, to the nearest penny, $60.07 = £ 10 6«. 9d, 

81. $122.43-7- $4.8665 = 26.158-, the number of pounds; .158 x 20s. = 
3.16s., and .16 x 12<i. = 1.92d. ; hence, to the nearest penny, $122.43 = 
£25 3s. 2d. 

82. $760.50 -*- $4.8665 = 156.272+, the number of pounds; .272 x 20s. = 
5.44s., and .44 x I2d. = 6.28d. ; hence, to the nearest penny, $760.60 = £ 156 
5s. 6(2. 

88. $325.85 -^$4.8666 = 66.958-, the number of pounds; .958 x 20s. = 
19.16s., and .16 x I2d. = 1.92d. ; hence, to the nearest penny, $326.86 = £66 
19s. 2d. 

84. 2 X £ 38,000 = £ 76,000, the cost of both ; 76,000 x $ 4.8665 = $ 369,854. 

86. He works 6 x 9 hr., or 54 hr., per week; he earns 54 x lOd., or 540d. ; 
540<i. = «^s., or 45s. = £ iJ, or £ 2 5s. 



Page 142 

86. The Baldwins cost 15 x 3<i., or 45d. ; the Newtowns cost 20 x 5<2., or 
lOOd. ; the whole cost =45d. + lOOd., or 145d. ; since 1 sovereign = 20 x 12(i., 
or 240(i., I received in change 240<i. — 145d., or 95d. = 7s. lid. 

87. Since £ 1 6s. = £ 1^, or £ 1.3, the cost of 12 tons = 12 x £ 1.3 = £ 16.6, 
or £ 16 12s. 

The cost per ton in our money = 1.3 x $4.8665 = $6,326+, or $6.33. 

88. He sold 86 lb. + 84 lb. + 96 lb. = 265 lb. ; he therefore received 266(i. ; 
266d. = 22s. Id. = £ 1 2s. Id. 

89. The fare for each = 194 x 2d. = 388d. ; the fare for all = 3 x 388d. = 
1164d. ; 

1164d. = 97s. = £ 4 17s., the fare for all. 

388d. = (388 -^ 12)s., or 32.33+s. = £(32.33+ ^ 20), or £ 1.617- ; 

£ 1.617 = 1.617 X $4.8665 = $ 7.87-, the fare for each. 

40. He worked 6 x 10 hr., or 60 hr., per week, and received 60 x 20 pf., or 
1200 pf.; 

1200 pf. = 12 M. = 12 X $ .238, or $2.86", his earnings. 

41. He buys 52 x 8 cups, or 416 cups, and expends 416 x 2 pf., or 882 pf. = 
8 M. 32 pf . 

42. 8 fr. 50 c. = 8 J fr. ; 3964 x 8 J fr. = 33,694 fr., the toll paid. 
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48. The receipts in U.S. money = 103,120,268 x $ .193 = 1 19,902,211.72+. 
44. The fine in U.S. money = 6000 x $ .238 = $ 1190. 
46. £ 500 = 500 X $ 4.8665 = 1 2433.25 ; 

Hence, the difference in cost = 82433.25 - $214.13 = .^2219.12. 
46. The cost = 2212 x £ 7779 = £ 17,207,148. 

The cost in U.S. money = 17,207,148 x $4.8o65 = 183,738,586.74+. 
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12. The area = (42 x 60) sq. ft. = 2520 sq. ft. ; 

The value = 2620 x £ 75 = £ 189,000. 
18. The cubic contents of the room = (16 x 13i x 10) cu. ft. = 2160 cu. ft ; 

The quantity of oxygen = i of 2160 cu. ft. = 432 cu. ft. 
14. The area covered by each brick = (8 J x 2) sq. in. = 16 J sq. in. ; 

The area of the street = (2310 x 30) sq. ft. = 69,300 sq. ft. ; 

69,300 sq. ft. = 69,300 x 144 sq. in. = 9,979,200 sq. in. ; then, 

9,979,200 sq. in. h- 16} sq. in. = 604,800, the number of bricks. 
16. 6 mi. 1980 ft. = 6 x 5280 ft. plus 1980 ft. = 38,660 sq. ft. ; 

The area of the road = (15 x 33,660) sq. ft. = 504,900 sq. ft. ; 

604,900 sq. ft. = (504,900 ^ 9) sq. yd = 56,100 sq. yd. ; 

Hence, the cost = 56,100 x $ .55 = $30,855. 

16. 9 ft. = 3 yd. J the contents = (3 x 3 x 440) cu. yd. = 3960 cu. yd. ; 
Then, the number of pounds of pov^rder = 3960 cu. yd. -^ 3 cu. yd., or 

1320 lb. 

17. The cubic contents of the box = (4 x 2} x 3) cu. ft. = 30 cu. ft. ; 
Then, the v^eight = 30 x 103} lb. = 3093J lb. 

18. The area of the floor = (62 x 36) sq. ft. = 2232 sq. ft. ; 
Then, the maximum load = 2232 x 250 lb. = 558,000 lb. 

19. The number of erasers, end to end, in a row the long way of the block = 
18 in. -T-2 in., or 9 erasers ; the number of rows in one layer = 15 in. -f- IJ 
in., or 12 rows ; then, in one layer there are 12 x 9 erasers, or 108 erasers ; the 
number of layers in the block = 9 in. -=- } in., or 18 layers; hence, 18 x 108 
erasers, or 1944 erasers, can be cut from the block. 

20. 2 X J in. = 1| in., the width of the two side margins ; 
11} in. — 1} in. = 9 J in., the width of the illustration ; 

IJ in. 4- 3i in. = 4} in., the v^ridth of the top and bottom margins ; 

16^ in. — 4} in. = llj in., the length of the illustration ; 

Then, the area of the illustration = (9 J x 11 J) sq. in. = 111 j sq. in. 
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21. The inside dimensions are, respectively : 22 in. — IJ in., or 20^ in. ; 19 
in. — 1} in., or 17 J in. ; and 11 in. — IJ in., or 9J in. Hence, the cubic ccm- 
tents of the chest = (20J x ITJ x 9i) cu. in. = 3408J cu. in. 

22. The area in acres = (216 x 160) sq. rd. -^ 160 sq. rd., or 216 A. ; 
The number of days = 216 A. -^ 24 A., or 9 days. 

28. Let as = the number of feet the reaper must go 

Since 1 A. = 43,660 aq. ft., 18 a; = 43,660 

Dividing by 18, x = 2420, the distance in feet. 
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80. Adding the several amounts given in the first half of the table, we get 
3301 hr. 43 min., the time required by hand. 

Adding the several amounts given in the second half of the table, we get 
1376 hr. 66.3 min., the time required by machinery. 

81. hr. min. hr. min. 
11 40 33 20 

1 48 4 32.6 
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hr. TniTj, 
1978 23 
1296 20.6 

268 42.2, working buttonholes 682 2.5, all others 
Adding these six results, we get 1925 hr. 46.7 min., the total difference. 

32. 1*5 hr. 32 min. + 19 hr. 68 min. + hr. min. 

17 hr. 15 min. + 18 hr. 12 min. = 4 ) 70 67 
70 hr. 67 min. 17 44^, the average time 

88. lb. oz. 84. lb. oz. 

21 14 26221 14 

124 14, each packet 

2712 8, the total 14 oz. -i- 6 = 2^ oz., each candle 

86. A. sq. rd. A. sq. rd. A. sq. rd. 

84 82.6 3 )101 70 101 70 

16 147.6 33 130, sold 33 130 

101 70 , the total 67 100, remaining 

86. id. ft. rd. ft. rd. ft. rd. ft. id. ft. rd. ft. 

3 lOi 4 14 7 4i 8 4 13 16} lOJ 

28 2_ 21 02 13 6_ 

101 13i 9 llj 162 12 98 15 181 3} 3 13} 

Then, 101 rd. 13} ft. + 9 rd. 11} ft. + 162 rd. 12 ft. + 98 rd. 16 ft. + 181 
rd. 3} ft. + 9 rd. 1} ft. + 9 rd. 6} ft. + 3 rd. 13} ft. = 1 mi. 246 rd. 11 ft., the 
length. 
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2. 77° 03' 06" W., the longitude of Washington 

71° 03' 50^' W., the longitude of Boston 

16 ) 6° 59' W. the difference in longitude 

23' i)7+" ; .'. 23 min. 57 sec. is the difference in time. 
Since Boston is east of Washington, the time is later in Boston ; that is, 
when it is noon at Washington it is 23 min. 57 sec. after noon at Boston. 

8. 77° 03' 06" W., the longitude of Washington 
74° 00' 24" W., the longitude of New York 
16 ) 3° 2' 42", the difference in longitude 

12' 11-" ; .*. 12 min. 11 sec. is the difference in time. 
Since New York is east of Washington, the time is later in New York ; that 
is, when it is noon at Washington it is 12 min. 11 sec. after noon at New 
York. 
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4. Sr 36' 45" W., the longitude of Chicago 

77° 03' 06" W., the longitude of Washington 
15210^__33^_3»^ the difference in longitude 

42' 15"" ; .*. 42 min. 15 sec. is the difference in time. 
Since Chicago is west of Washington, the time is earlier in Chicago ; that 
is, when it is noon at Washington it is 42 min. 15 sec. before noon at Chicago, 
or 17 min. 45 sec. after 11 a.m. 

6. 77° 03' 06" W., the longitude of Washington 
13° 23' 44" E., the longitude of Berlin 



15 )90° 20' 50", the difference in longitude 

6° 1' 47+" ; .*. hr. 1 min. 47 sec. is the difference in time. 
Since Berlin is east of Washington, the time is later in Berlin ; that is, 
when it is noon at Washington it is 6 hr. 1 min. 47 sec. after noon at Berlin, or 
1 min. 47 sec. after 6 p.m. 

6. 77° 03' 06" W., the longitude of Washington 

2° 20' 34" E. , the longitude of Paris 

15 )79° 23' 20", the difference in longitude 

5° 17' 33+" ; .*. 5 hr. 17 min. 33 sec. is the difference in time. 
Since Paris is east of Washington, the time is later in Paris ; that is, when 
it is noon at Washington it is 5 hr. 17 min. 33 sec. after noon at Faris, or 17 
min. 33 sec. after 5 p.m. 

7. 15 )77° 03' 06", the difference in longitude 

5° 8' 12+" ; .'. 5 hr. 8 min. 12 sec. is the difference in time. 
Since London is east of Washington, the time is later in London ; that is, 
when it is noon at Washington it is 5 hr. 8 min. 12 sec. after noon at London, 
or 8 min. 12 sec. after 5 p.m. 

8. 77° 03' 06" W., the longitude of Washington 

9° 58' 25" E., the longitude of Hamburg 
15 )87° 1' "31'S the difference in longitude 

5° 48' 6+" ; .-. 5 hr. 48 min. 6 sec. is the difference in time. 
Since Hamburg is east of Washington, the time is later in Hamburg ; that 
is, when it is noon at Washinu:ton it is 5 hr. 48 min. 6 sec. after noon at Ham- 
burg, or 48 min. 6 sec. after 5 p.m. 

9. 77° 03' 06" W., the longitude of Washington 

4° 53' 04" E., the longitude of Amsterdam 
15 )81° 56' 10", the difference in longitude 

5° 27' 45~" ; .*. 5 hr. 27 min. 45 sec. is the difference in time. 
Since Amsterdam is east of Washington, the time is later in Amsterdam ; that 
is, when it is noon at Washington it is 5 hr. 27 rain. 45 sec. after noon at Am- 
sterdam, or 27 min. 45 sec. after 5 p.m. 
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10. 77° 03' 06" W., the longitude of Washington 
18° 28' 40" E., the longitude of Cape Town 
15 )96° 31' 4t)", the difference in longitude 

6° 22' 7+" ; .-. 6 hr. 22 min. 7 sec. is the difference in time. 
Since Cape Town is east of Washington, the time is later in Cape Town ; 
that is, when it is noon at Washington it is 6 hr. 22 min. 7 sec. after noon at 
Cape Town, or 22 min. 7 sec. after 6 p.m. 
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12. hr. min. 

2 21, diff. in time 77° 03' 06 ' W. (Wash.) 
15 35° 15' 

35 15 41° 48' 06" W. 

35° 15', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 41° 48' 6" W. 

18. hr. min. 

4 36, diff. in time 77° 03' 06" W. (Wash.) 

15 69^ 

69 00 8° 03' 06" W. 

69° 00', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 8° 3' 6" W. 

14. hr. min. 

3 42, diff. in time 77° 03' 06" W. (Wash.) 
15 55° 30' 

55 30 21° 33' 06" W. 

55° 30', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 21° 33' 6" W. 

16. hr. min. 

1 42, diff. in time 77° 03' 06" W. (Wash.) 

15 25° 30' 

25 30 102° 33' 06" W. 

25° 30', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 102° 33' 6" W. 
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16. hr. min. 

2 6, diff. in time 77° 03' 06" W. (Wash.) 

16 Sr SQf 

31 30 108° 33' 06'' W. 

31° 30', difE. in longitude 
Since tlie time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 108° 33' 6" W. 

17. hr. min. 

6 61, diff. in time 77° 03' 06" W. (Wash.) 

16 87° 46' 

87 46 164° 48' 06" W. 

87° 46', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 164° 48' 6" W. 

18. hr. min. 

4 27i, difE. in time 77° 03' 06" W. (Wash.) 

16_ 66° 62' 30" 

66 62i 143° 66' 36" W. 

66° 62i', diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 143° 66' 36" W. 

19. hr. min. 

1 5|, diff. in time 77° 03' 06" W. (Wash.) 

16_ 16° 26' 16" 

16 26i 60° 36' 61" W. 

16° 26J', diff. in longitude 
Since the time of this place is later than that of Washington, this place is east 
of Washington ; hence, it is in longitude 60° 36' 61" W. 

20. hr. min. sec. 

4 00 15, diff. in time 77° 03' 06" W. (Wash.) 

15 60° 03' 46" 

60 03 45 137° 06' 61" W. 

60° 03' 46", diff. in longitude 
Since the time of this place is earlier than that of Washington, this place is 
west of Washington ; hence, it is in longitude 137° 6' 51" W. 
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21. 72° 4' 0'' W., the longitude of Norwich, Conn. 

V W 0" W., the longitude of Norwich, Eng. 
15 )70° 4Q' 0" , the difference in longitude 

4° 43' 4" ; .'. 4 hr. 43 min. 4 sec. is the difference in time, 
and the sun crosses the meridian of Norwich, Conn., 4 hr. 43 min. 4 sec. later. 

22. 87° 36' 45" W. (Chic.) 104° 58' 00" W. (Den.) 
71° 03' 60" W. (Bost.) 71° 03' 50" W. (Bost.) 

15 )16° 32' 56 ", diff. 16 )33° 54' 10" , diff. 

1° 6' 12-" 2° 15' 37-" 

1 hr. 6 min. 12 sec, diff. in time. 2 hr.^ 15 min. 37 sec, diff. in time. 
122° 24' 32" W. (San F.) 
71° 03^ 50" W. (Bost.) 
1 6)51° 20' 42 'S diff. 
3° 26' 23-" 
3 hr. 26 min. 23 sec, diff. in time. 
Since Chicago, Denver, and San Francisco are west of Boston, the time of 
each is earlier than that of Boston ; that is, when it is 1:13 a.m. at Boston, it is 
6 min. 48 sec after midnight at Chicago, 57 min. 23 sec. after 10 p.m., day be- 
fore, at Denver, and 47 min. 37 sec. after 9 p.m., day before, at San Francisco. 

28. 71° 03' 50" W. (Bost.) 94° 47' 26" W. (Gal.) 

2° 20' 14" E. (Paris) 71° 03' 50 " W. (Bost.) 

15 )73° 24' 4" , diff. 15 )23° 43' 36" , diff. 

4° 63' 36 + " 1° 34' 64 + " 

4 hr. 53 min. 36 sec, diff. in time. 1 hr. 84 min. 54 sec, diff. in time. 
Hence, Parisians had been living 4 hr. 53 min. 36 sec. in the twentieth 
century ; for the people of Galveston, 1 hr. 34 min. 54 sec. still remained. 
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24. 1 hr. 5 min. Since the time of the ship is earlier than that 

15_ of Greenwich, the ship is west of Greenwich ; 

16 hr. 15 min. hence, it is in longitude 16° 15' W. 

16° 15', diff. in longitude. 

25. Since on Saturday noon the ship's time was later than Greenwich time, 
the ship was east of Greenwich ; the distance east in degrees and minutes is 
the same as the number of hours and minutes in 15 x 35 min. = 8 hr. 46 min. 
The ship was therefore in longitude 8° 45' E. 

Since on Tuesday noon the ship's time was earlier than Greenwich time, the 
ship was west of Greenwich ; the distance west in degrees and minutes is the 
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same as the number of hours and minutes in 15 x 13 min. = 3 hr. 16 mln. 
ship was therefore in longitude 3° 15' W. 

Since the ship sailed from 8° 45' E. to 3° 16' W., she sailed 12° west. 



The 



27. 



74° 
120° 



00' 
58' 



24" W. (N.Y.) 
_06" E. (Man.) 



15 )194° 58' 30 ", diff. 

12° 69' 54" 
12 hr. 59 min. 54 sec, 
diff. in time. 

74° 00' 24" W. (N.Y.) 

106° 48' .37" E. (Bat.) 

15 )180° 49' 1" , diff. 

12° 3 16 + " 

12 hr. 3 min. 16 sec, 

diff. in time. 

74° 00' 24" W. (N.Y.) 

11.3° 16' 30" E. (Can.) 

15 )187° 16' 54" , diff. 

12° 29' 8-" 

12 hr. 29 min. 8 sec, 

diff. in time. 



80. 



74° 00' 24" W. (N.Y.) 
144° 58' 35" E. (Mel.) 



31. 



5)218° 


58' 


59" 


diff. 




14° 


35' 


56- 




14 hr. 


35 min. 56 


sec. 




diff. in 


time. 
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W. (N.Y 


.) 


72° 


48' 


56" 
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diff. 
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5)146° 


49' 


20", 




9° 


47' 


17 + 


(/ 




9hr. 


47 min. 17 


sec. 




diff. in 


time. 







82. 



74° 00' 24" W. (N.Y.) 
18° 28' 40" E. (C.T.) 
15 )92° 29' 4" , diff. 
6° 9' 56 + " 
6 hr.'9 min. 56 sec, 
diff. in time. 



Since Manila is east from New 
York, the time of Manila is later 
than that of New York ; that is, when 
it is noon in New York, May 1, it is 
59 min. 54 sec. after midnight. May 2, 
in Manila. 

Since Batavia is east^ from New 
York, the time of Batavia is later 
than that of New York ; that is, when 
it is noon in New York, May 1, it is 
3 min. 16 sec. after midnight. May 2, 
in Batavia. 

Since Canton is east from New 
York, the time of Canton is later 
than that of New York ; that is, when 
it is noon in New York, May 1, it is 
29 min. 8 sec. after midnight, May 2, 
in Canton. 

Since Melbourne is east from New 
York, the time of Melbourne is later 
than that of New York ; that is, when 
it is noon in New York, May 1, it is 
35 min. 56 sec after 2 a.m., May 2, 
in Melbourne. 

Since Bombay is east from New 
York, the time of Bombay is later 
than that of New York ; that is, 
when it is noon in New York, May 1 , 
it is 47 min. 17 sec after 9 p.m.. 
May 1, in Bombay. 

Since Cape Town is east from New 
York, the time of Cape Town is later 
than that of New York; that is, 
when it is noon in New York, May 1, 
it is 9 min. 66 sec. after 6 p.m.. 
May 1, in Cape Town. 
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83. 114° 10' 02" E. (H.-K.) 360° 0' 0" 
167° 51' Hi" W. (Hon.) 272° V m " 
272° 1' 36" 16 ) 87=^ 6b' 24 ' , difE. in longitude 

6° 51' 64-" ; 5hr.51 min.54sec.,diff.intime. 
Since Hong-Kong is 87° 58' 24" toe«« ol Honolulu, its time is 5 hr. 61 min. 64 
sec. earlier than that of Honolulu ; that is, when it is noon at Honolulu, it is 
6 hr. 61 min. 64 sec. before noon at Hong-Kong. From noon, March 10 (Hong- 
Kong time), to noon, March 25 (Honolulu time), is 16 days less 6 hr. 61 min. 
64 sec., or 14 da. 18 hr. 8 min. 6 sec. But this is 1 day short of the actual time, 
inasmuch as the calendar is set back a day in sailing eastward over the 180th 
meridian. Therefore, the actual time of the voyage was 16 da. 18 hr. 8 min. 
6 sec. 
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1. Since New York (76° W.) is east of Chicago (90° W.), its time is 1 hr. 
later than that of Chicago ; hence, when it is 10 : 30 a. m. in Chicago, it is 1 1 : 30 a .m. 
in New York. 

Since New Orleans (90° W.) and San Antonio (90° W.) have the same time 
as Chicago (90° W.), they received the message at 10 : 30 a.m. 

Since Portland, Ore. (120° W.), is toest of Chicago (90° W.), its time is 2 hr. 
earlier than that of Chicago ; hence, when it is 10 : 30 a. m . in Chicago, it is 
8:30 A.M. in Portland. 

2. Since Salt Lake City (105° W.) is west of St. Louis (90° W.), its time is 
1 hr. earlier than that of St. Louis ; hence, when it is 12 : 15 p.m. in St. Louis, 
it is 11 : 15 A.M. in Salt Lake City. 

Smce Portland, Me. (76° W.), is east of St. Louis (90° W.), its time is 1 hr. 
later than that of St. Louis; hence, when it is 12 : 16 p.m. in St. Louis, it is 
1 : 15 P.M. in Portland. 

Since Manila (120° E.) is east of St. Louis (90° W.), its time is later 
than that of St. Louis. The difference between their meridians is 90° -f 120°, 
or 210°, which makes a time difference of (210 -¥■ 15), or 14, hr. Hence, when it 
i^ 12 : 15 P.M. in St. Louis, it is 2 : 16 a.m. (next day) in Manila. 

Since Bombay (75° E.) is east of St. Louis (90° W.), its time is later 
th?in that of St. Louis. The difference between their meridians is 90° + 75°, 
or 165°, which makes a time difference of (165 -f- 15), or 11, hr. Hence, when it 
is 12 : 15 P.M. in St. Louis, it is 11 : 15 p.m. in Bombay. 

Since Berlin (16° E.) is east of St. Louis (90 W.), its time is later than 
that of St. Louis. The difference between their meridians is 90° + 16°, or 105°, 
which makes a time difference of (105 -i- 15), or 7, hr. Hence, when it is 12 : 16 p.m. 
in St. Louis, it is 7 : 15 p.m. in Berlin. 

Since London (0°) is east of St. Louis (90° W.), its time is 6 hr. later 
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than that of St. Louis ; that is, when it is 12 : 15 p.m. in St. Louis, it is 6 : 15 p.m. 
in London. 

Since Tokyo (135° E.) is east of St. Louis (90° W.), its time is later than that 
of St. Louis. The difference between their meridians is 90° + 135°, or 225°, 
which makes a time difference of (225 h- 15), or 15, hr. Hence, when it is 
12 : 15 P.M. in St. Louis, it is 3.15 a.m. (next day) in Tokyo. 

8. Since Madrid (0°) is east of Havana (75° W.), its time is 5 hr. later than 
that of Havana ; hence, when it is 2 a.m. in Havana, it is 7 a.m. in Madrid. 

4. Since Washington (75° W.) is west of Manila (120° E.), its time is earlier 
than that of Manila. The difference between their meridians is 75° + 120°, or 
195°, which makes a time difference of (195 -r- 15), or 13, hr. Hence, the time 
from 5 :41 a.m. to 7 : 40 a.m.. May 1, in Manila, is the same as the time from 
4 : 41 P.M. to 6 : 40 p.m., Apr. 30, in Washington. 

5. Since Manila (120° E.) is east of Madrid (0°), its time is 8 hr. later than 
that of Madrid ; that is, when it is 6 : 20 p.m. in Madrid, it is 2 : 20 a.m. (next 
day) in Manila. As the Olympia opened fire at 5:41 a.m. [Ex. 4], the news 
therefore reached Madrid 20 hr. 39 min. later. 
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6. Since Manila (120° E.) is east of London (0°), its time is 8 hr. later than 
that of London ; hence, when it is 10 a.m. in London, it is 6 p.m. in Manila. 

7. Since Cairo (30° E.) is east of London (0°), its time is 2 hr. later than 
that of London ; hence, when it is 3 : 15 p.m. in London, it is 5 : 15 p.m. in Cairo. 

8. Since New York (75° W.) is west of London (0°), its time is 5 hr. earlier 
than that of London ; hence, when it is IJ hr. later than 3 : 15 p.m., or 4 : 30 p.m., 
in London [Ex. 7], it is 11 : 30 a.m. in New York. 

9. Since Washington (75° W.) is east of San Francisco (120° W.), its time 
is 3 hr. later than that of San Francisco ; that is, when it is 5 : 12 a.m. in San 
Francisco, it is 8 : 12 a.m. in Washington. Hence, it took the shock 7 min. 
20 sec. to reach Washington. 

10. Since Tokyo (135° E.) is east of Port Arthur (120° E.), its time is 1 hr. 
later than that of Port Arthur ; hence, when it is 10 p.m., Jan. 2, in Port Arthur, 
it is 11 P.M., Jan. 2, in Tokyo. 

Since St. Petersburg (30° E.) and London (0°) are west of Port Arthur 
(120° E.), their times are respectively 6 hr. and 8 hr. earlier than that of Port 
Arthur ; hence, when it is 10 p.m., Jan. 2, in Port Arthur, it is 4 p.m., Jan. 2, in 
St. Petersburg, and 2 p.m., Jan. 2, in London. 

Since New York (75° W.) is west of Port Arthur (120° E.), its time is 
earlier than that of Port Arthur. The difference between their meridians is 
75° + 120°, or 195°, which makes a time difference of (195 -?- 15), or 13, hr. Hence, 
when it is 10 p.m., Jan. 2, in Port Arthur, it is 9 a.m., Jan. 2, in New York. 
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11. The time from 12 : 15 p.m., May 17, to 9 : 18 p.m.. May 29, is 12 da. 9 hr. 
3 mill. ; but since the Lizard (0°) is east of Sandy Hook (75° W.), its time is 
5 hr. later than that of Sandy Hook. Hence, the true time of the Atlantic was 
12 da. 9 hr. 3 min. less 5 hr., or 12 da. 4 hr. 3 mlu. 

18. The vessel began pumping 5 hr. before 

15 )21° 0^ 2 :27 p.m., or 9 : 27 a.m., Greenwich time ; 

1° 24' since the vessel is west of Greenwich, her 

Ihr. 24min., true time is 1 hr. 24 min. earlier than 

diff. in time. that of Greenwich ; hence the pumps be- 

gan working at 8 : 03 a.m. 
18. 76° 0' 0" W. (N.Y.) Since New York, which takes its time 
2° 20' 14^ ' E. (Paris) from the 75th meridian, is west of Paris, 
15 )77° 20' 14" , diff. its time is earlier than that of Paris ; 

5° 9' 21-" hence, when it is 3 p.m. in Paris, it is 

6 hr. 9 min. 21 sec, 50 min. 39 sec. after 9 a.m. in New 

diff. in time. York. 

14. Since Chicago (90° W.), Denver (106° W.), and San Francisco (120° W.), 
are west of Washington (75° W.), their times are respectively 1 hr., 2 hr., and 
3 hr. earlier than that of Washington ; hence, when it was 12 p.m., Dec. 31, '04, 
in Washington, it was 11 p.m., Dec. 31, '04, in Chicago; 10 p.m., Dec. 31, '04, 
in Denver; and 9 p.m., Dec. 31, '04, in San Francisco. 

Considering Manila (120° E.), Tokyo (136° E.), Melbourne (150° E.), 
Bombay (76° E.), Berlin (15° E.), and London (0°), as east of Washington 
(75° W.), their times are later than that of Washington. Following is the 
difference between the meridian of Washington and that of each of these 
cities, the consequent difference in time, and the date and time in each city 
when it was 12 p.m., Dec. 31, '04, in Washington : — 

Diff. in Timk Date and Time 
195 -^ 15, or 13, hr. . Jan. 1, '05, 1 p.m. 

210 ^ 15, or 14, hr. Jan. 1, '05, 2 p.m. 

226 ^ 15, or 15, hr. Jan. 1, '05, 3 p.m. 

150 ^ 15, or 10, hr. Jan. 1, '06, 10 a.m. 

90 -^ 15, or 6, hr. Jan. 1, '05, 6 a.m. 

75 -T- 15, or 5, hr. Jan. 1, '05, 5 a.m. 
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1. The volume of the book = (19 x 14J x 2) cu. cm. = 551 cu. cm. 

2. The capacity of the shed = (6 x 5 x 3.2) cu. m. = 96 cu. m., or 96 steres. 
8. The quantity of water required = (1x1x1) cu. dm. =1 cu. dm., or 

1000 cu. cm. 



City 


Diff. in Longitude 


Manila 


75° +120° = 196° 


Tokyo 


75° + 135° = 210° 


Melbourne 


75° + 150° = 225° 


Bombay 


75°+ 75° = 150° 


Berlin 


76°+ 16°= 90° 


London 


76° 
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4. Since 1 Km. = 1000 m., the solid contents of the wall = (1000 x 1 x 1.6) 
cu. m. = 1600 cu. m. 

5. Since the volume, 1 cu. cm., is the product of the three dimensions ex- 
pressed in centimeters, the value of the missing dimension may be found by 
dividing 1 by (40 x 15); hence, the third dimension is ^^ cm. ; that is, the gold 
must be beaten until it is ^^ cm., or ^ mm., in thickness. 

6. The volume of the block = (4 x 1.26 x 1.25) cu. m. =x6.25 cu. m. ; 
The value of the marble = 6.25 x ^28 = ^175. 

7. Since 1 cu. Hm. = 1000 cu. Dm., and 1 cu. Dm. = 1000 cu. m., 1 cu. Hm. 
= 1,000,000 cu. m. ; therefore, 320 cu. Hm. = 320,000,000 cu. m., the amount of 
gas produced. 

8. Since 3.05 m. =306 cm., the volume of such a timber = (61 x 61 x 305) 
cu. cm. = 1,134,905 cu. cm. 
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1. The capacity of the box = (60 x 60 x 40) cu. cm. = 120,000 cu. cm. ; 
Hence, the box will hold 120,000 cu. cm., or 120 1., of rice. 

2. 200 1. = 2 HI. ; since 2 HI. of corn cost $ 12, 24 HI. cost ^ x $ 12 = $ 144. 
8. The cost = 400 x $.26, or $ 100 ; at 30 j^ per J liter, the oil sold for J x 30 j^, 

or 40^, per liter, and 400 liters sold for 400 x $A0 = $160. Hence, the gain = 
$160 -$100 = $60. 

4. The yield per hektare = llOJ million HI. -f- 6i million = 17 HI. 

Page 165 

5. The total yield of olives = 750 x 30 1. = 22,500 1., or 226 HI. 

6. Since 1000 1. = 1 cu. m., 350 1. = .35 Cu. m. ; then, 1 engine throws 60 x 
.35 cu. m., or 21 cu. m., per minute, and 60 x 21 cu. m., or 1260 cu. m., per 
hour ; and 4 engines throw 4 x 1260 cu. m., or 5040 cu. m., of water per hour. 
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1. 142 m. = 142 X 39.37 in. , or 5590.64 in. = (5690.54 -^ 12) ft., or 466.878J ft. ; 
hence, the height of the spire = 466.878 ft. 

2. 139.6 m. = 139.5 X 39.37 in., or 6492.116 in. = (5492.115 -4- 12) ft., or 
467 .676 J ft. ; hence, the height of the pyramid = 457.676 ft. 

3. 54.5 m. = 54.5 x 39.37 in., or 2145.665 in. = (2146.665 -!- 12) ft, or 
178.805+ ft. ; hence, the height of the Leaning Tower = 178.805 ft. 

4. 203 m. = 203x39.37 in., or 7992.11 in. = (7992.11^12) ft., or 666.009+ ft.; 
hence, the height of *' 203-meter Hill " = 666.009 ft. 
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5. 14.9 Km. = 14.9 x .62137 mi., or 9.268413 mi. ; hence, the length of the 
St. Gothard tminel = 9.258 mi. 

6. 78 Km. = 78 X .62137 mi., or 48.46686 mi. ; hence, the length of the 
Panama Railroad = 48.467 mi. 

7. 5318.9 Km. = 5318.9 x .62137 mi., or 3305.004893 mi. ; hence, the length 
of the cable = 3305.005 mi. 

8. 23 cm. = .23 m. = .23 x 39.37 in., or 9.0551 in. ; hence, the length of the 
hairspring = 9.055 in. 

9. 7 mm. = .007 m. = .007 x 39.37 in. = .27559 in. ; hence, the bore of a 
Mauser rifle = .276 in. 

10. On a street 12 m. wide the height of the walls may be 12 m. +6 Da.» or 
18 m. = 18 X 39.37 in., or 708.66 in. = (708.66 h- 12) ft., or 59.055 ft. 

On a street 18 m. wide the height of the walls may be 20 m. = 20 x 39.37 
in., or 787.4 in. = (787.4 - 12) ft., or 65.617- ft. 

11. Since 39.37 in. = 1 m., 9 ft. 2 in., or 110 in., is equal to as many meters 
as 39.37 is contained times in 110 ; that is, 110 -f- 39.37, or 2.794+ ; hence, the 
ceilings must be at least 2.794 m. high. 

12. Since 1 a. = 1 sq. Dm., 100 a., or 1 Ha. = 1 sq. Hm., and 100 Ha. = 100 
sq. Hm., or 1 sq. Km. ; hence, 600,000 Ha. = 6000 sq. Km., the area in Portu- 
gal ; 300,000 Ha. = 3000 sq. Km., the area in Spain ; and 80,000 Ha. = 800 sq. 
Km., the area in Italy. 

18. The shipment contained 1000 x 12J Kg. = 12,500 Kg. = 12.5 M.T. 

14. The amount of rock removed = (1278 x 3.65 x 3) cu. m. = 13,994. 1 cu. m. 
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15. The total amount removed = 12 x 4500 cu. m. = 54,000 cu. m. ; 
The cost = 54,000 x 3 pf., or 162,000 pf. = 1620 M. 

16. The total quantity of cotton = 5.6 x 3 M.T., or 16.5 M.T. = 165 Q. ; 
The value of the cotton = 165 x $9.25 = $1526.26. 

17. At 5^ per 15 g. the postage cost ^- x 5^ = 45^. 

18. i of 800 g. = 160 g., husk ; 800 g. - 160 g. = 640 g., marketable cofEee. 

19. 2641.35 Kg. =2541.36 x 32.1507 oz., or 81,706.181445 oz. ; hence, to 
the nearest thousandth, the output of gold = 81,706.181 oz. 

21. 1 cu. cm. of water weighs 1 g. ; 1 cu. cm. of olive oil weighs 36.6 g. -i- 40, 
or .915 g. ; therefore, the specific gravity of olive oil is .915. 

28. 1 1. of water weighs 1 Kg. ; 1 1. of mercury weighs 2 x 6.799 Kg., or 
13.598 Kg. ; therefore, the specific gravity of mercury is 13.598. 

PROG. AR. KEY — 10 
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28. 1 cu. cm. of water weighs 1 g. ; since (10 x 8 x 2) cu. cm., or 160 cu. 
cm., of cork weigh 384 dg., or 38.4 g., 1 cu. cm. of cork weighs 38.4 g. -f- 160 = 
.24 g. ; therefore, the specific gravity of cork is .24. 

24. 25 1. of water weigh 26 Kg. ; therefore, the weight of 25 1. of naphtha is 
.848 X 25 Kg. = 21.2 Kg. 

25. The area of 1 m., or 100 cm., of the cloth was (140 x lOO) sq. cm. = 
14,000 sq. cm. ; since (40 x 50) sq. mm., or 20 sq. cm., of cloth weighed 62 eg., 
14,000 sq: cm. weighed ^^>^ x 62 eg. = 43,400 eg., or 434 g. 

26. The amount of fresh codfish = 31,000,000 Kg. = 31,000,000 x 2.2046 lb., 
or 68,342,600 lb. 

The amount of dried codfish = 1,500,000 Kg. + i of 31,000,000 Kg. = 
17,000,000 Kg. = 17,000,000 x 2.2046 lb., or 37,478,200 lb. 

Page 169 

27. Each light consumes 4x7x151., or 420 1., of gas per week ; 
800 lights consume 800 x 420 1., or 336,000 1., of gas per week. 

28. Since 336,000 1. of gas are used a wk. [Ex. 27, Ans.] , the number of kilos of 
the substance required is 336,000 1. -^ 300 1., or 1120 Kg. ; and the number of 
50-Kg. boxes = 1120 Kg. -=- 60 Kg., or 22.4 boxes. 

29. 1 qt. = .94636 1. ; since ^g of .94636 1. = .08229+ 1., the volume of 1 qt. 
of water after freezing is .94636 1. + .08229+1., or 1.02866 1., which is .02866+ 1., 
or 28.65+ cu. cm., more than a liter. 

80. Since 100 kilos = 1 metric quintal, 17 Q. cost 17 x 16 fr. = 266 fr. 

81. 16.2 m. = 16.2 x 39.37 in., or 637.794 in. = (637.794 -r- 12) ft., or 63 ft 
2- in. ; hence, the French locomotive is 53 ft. 2 in. — 41 ft. 4 in., or 11 ft. 10 in., 
longer. 

32. The total weight of the cofEee = 500 x 60 Kg., or 30,000 Kg. ; at 30 fr. 
per 900 Kg., the freight on 30,000 Kg. = ^J§^ x 30 fr. = 1000 fr. 

38. Since the weight of 1000 cu. cm., or 1 cu. dm., of water is 1 Kg., the 
weight of 1000 cu. dm., or 1 cu. m., is 1 M.T. ; hence, 58,000 cu. m. of water 
weigh 58,000 M.T. ; then 68,000 cu. m. of stone weigh 2.7 x 68,000 M.T. = 
156,600 M.T. 

84. 64,000 M.T. = 64,000 x 1.1023 T., or 70,547.2 T., to Great Britain ; 

J of 64,000 M.T., or 32,000 M.T. = 32,000 x 1.1023 T., or 35,273.6 T. to 
Holland. 

^ of 64,000 M.T., or 20,000 M.T. = 20,000 x 1.1023 T., or 22,046 T., 
to U.S. 

85. 3437 fr. = 3437 x $.193, or $663,341, the value of 1 Kg. of gold ; 
$663,341 -J- 32.1607 = $20.63+, the value of gold per troy oz. 
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86. 4^ sq. Dm. = 4^ x 100 sq. m., or 450 sq. m. ; the rent of 450 sq. m. was 
450 X 10 M. = 4600 M., and the entire expense = 4500 M. + 100 M., or 4600 M., 
which in U.S. money = 4600 x $.238, or $1094.80. 
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1. $35 = 3500 one-cent pieces, which weigh 3600 x 48 gr. = 168,000 gr. ; 
Then, the number of pounds = 168,000 gr. -r- 7000 gr., or 24 lb. 

2. 6 lb. (av.) = 6 X 7000 gr., or 42,000 gr. ; 7 oz. = 7 x 437i gr., or 3062 J gr. ; 
hence, 6 lb. 7 oz. 62^ gr. = 42,000 gr. + 3062i gr. + 62i gr., or 46,116 gr. Since 
100 cartridges, American, weigh 46,115 gr., 1 cartridge weighs 451.15 gr. 

2 oz. = 2 X 437i gr., or 875 gr. ; hence, 6 lb. 2 oz. 149 gr. = 42,000 gr. + 
875 gr. + 149 gr., or 43,024 gr. Since 100 cartridges, German, weigh 43,024 gr., 
1 cartridge weighs 430.24 gr. 

8. 3026i carats = 3025} x 3.168 gr., or 9685.676 gr. ; 

IJ lb. (av.) = IJ X 7000 gr., or 8760 gr. ; 

Then, the difference in weight = 9685.676 gr. - 8760 gr., or 835.676 gr. 
4. 2 lb. (troy) = 2 x 5760 gr. or 11,520 gr. ; 6 oz. = 6 x 480 gr., or 2880 gr. ; 

18 pwt. = 18 X 24 gr., or 432 gr. ; hence, 2 lb. 6 oz. 18 pwt. 18 gr. = 
11,520 gr. + 2880 gr. + 432 gr. + 18 gr., or 14,850 gr. ; 

A silver dollar contains ^ of 412.6 gr., or 371.26 gr., of pure silver ; 

Therefore, the number of silver dollars = 14,850 gr. -j- 371.25 gr., or 40. 
6. 420 T. = 420 x 2000 lb., or 840,000 lb. ; since 1 gal. of water weighs 8Jlb., 
the number of gallons in 840,000 lb. = 840,000 ^ 8J, or 100,800 gal. 

Since 1 cu. ft. = 7 J gal., the number of cubic feet in 100,800 gal. = 
100,800 H- 7i, or 13,440 cu. ft. 

6. Since 2 in. = J ft., the quantity of water employed = (75 x 216 x i) 
cu. ft, or 2700 cu. ft. ; and the number of gallons = 2700 x 7^, or 20,250 gal. 

7. 890 cu. ft. = 890 x 7 J gal., or 6675 gal., the capacity of the tender. 

8. The cubic contents of 12 bins = 12 x (8J x 8J x 90) cu. ft. = 75,000 
cu. ft. ; since 1 bu. = IJ cu. ft., the number of bushels carried by the vessel = 
75,000 -r-l J, or 60,000 bu. 
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9. Since 1 bu. = IJ cu. ft., the capacity of the elevator in bushels = 
2,260,000 cu. ft. H- IJ cu. ft., or 1,800,000 bu. 

10. 12 in. =1 ft., 10 in. = f ft., and ^ in. = ^^ ft. ; hence, the volume of 
the glass = (1 x f x ^) cu. ft. Since 1 cu. ft. of water weighs 62J lb. and 
1 cu. ft. of glass weighs 2.76 x 62^ lb., the weight of this piece of glass =1x4 
X a^ X 2.76 X 62 J lb. = 5.989+ lb. or 5.99- lb. 
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11. 6 in. = J ft., 4 in. = J ft., 1 in. = ^^ ft., and the volume of the block = 
(i X i X 3^j) cu. ft. ; the weight of the same volume of water expressed in 
ounces = ^ x } x jJ^ x 62^ x 16 oz. = ^^ oz. ; then, the specific gravity of 
paraffin = 12J oz. ^ ^^ oz. = ^q, or .9. 

12. Since 1 cu. ft. of water weighs 62^ lb., 1 cu. ft. of ice weighs .92 of 62^ 
lb., or 67.5 lb. ; then, the number of cubic feet in 184 T., or 368,000 lb., of ice 
= 368,000 ^ 57.6, or 6400 cu. ft., the capacity of the room. As 6400 is the 
product of the number of feet in each dimension of the room, the height in feet 
= 6400- (20 X 20), or 16 ft. 

13. Since 1 cu. ft. of water weighs 62^ lb. and since the specific gravity of 
the maple wood was .67, the weight of 1 cu. ft. of the maple wood was 
.67 X 62^ lb., or 41.875 lb. ; then, there were as many cubic feet of solid wood in 
the cord weighing 2814 lb. as 41.875 lb. is contained times in 2814 lb., or 
67.2 cu. ft. 

14. 40,000 T. = 80,000,000 lb. ; since 1 cu. ft. of fresh water weighs 62 J lb., 
the number of cubic feet of fresh v\rater displaced = 80,000,000 lb. -j- 62J lb., or 
1,280,000 cu. ft. 

Since salt water is 1.03 times as heavy as fresh water, the number of 
cubic feet of salt water that weigh the same as 1,280,000 cu. ft. of fresh water = 
1,280,000 cu. ft. - 1.03 = 1,242,718.447- cu. ft. 

16. The pure gold in a double eagle weij^hs ^^ of 21 J pwt. = 19.35 pwt ; 

The value of 1 pwrt. of pure gold = $ 20 -f- 19.36 = $ 1.03+. 

16. A double eagle weighs 21 J pwt. = 21 J x 24 gr., or 516 gr. ; 
A quarter eagle weighs J of 616 gr. = 64^ gr. 

17. $1,000,000 in gold = 1,000,000 h- 20, or 60,000, double eagles, and there- 
fore weighs 50,000 x 21 J pwt., or 1,075,000 pwt. = 4479 lb. 2 oz. 

18. Since 77s. 10 Jd., or 934^(2., in gold coin weighs 1 oz. (troy), or 480 gr., 

240 
1 sovereign, or 240d. in gold coin, weighs — — - x 480 gr.= 123. 27447+ gr; hence, 

the standard weight of a sovereign = 12.3.27447 gr. 

19. Since [Ex. 18] 1 sovereign weighs 123.27447 gr., £ 1 ,000,000 in sterling 
money weighs 1,000,000 x 123.27447 gr., which in troy weight is 21,401 lb. 9 oz. 
16 pwt. 6 gr. 

20. In one hour the press stamps 60 x 80, or 4800, double eagles, which 
weigh 4800 x 21^ pwt., or 103,200 pwt. = 430 lb. 

21. Since U.S. gold coin is j\ fine, the weight of pure gold in a double 
eagle is ^j^ of 21J pwt., or 19.35 pwt., and in an eagle, i of 19.35 pwt., or 9.675 
pwt. Hence, the number of eagles that could be made from 193,704 oz., or 
3,874,080 pwt., of pure gold = 3,874,080 -^ 9.675, or 400,421 eagles and 6.825 
pwt. over. 
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3. 98° F. = f (98 - 32) degrees centigrade = 36f C. 

4. 30° F. = 32° - 30°, or 2° F., below the freezing point of water ; 2° F. = 
2 X 5° C. = 1J° C; then, 2° F. below the freezing point = - 1^" C. 

- 37.9° F. = 37.9° + 32°, or 69.9° F., below the freezing point of water ; 
69.9° F. = 69.9 X |° C. = 38|° C. ; then, 69.9° F. below the freezing point = 
- 38|° C. 

5. The temperature falls 16° F. + 10° F., or 25° F. 
25° F. =25xf°C. = 13f°C. 

6. 4° C. = 4 X 1° F. + 32° F. = 39J° F. 

7. 68J° C. = 68J X 1° F. + 32° F. = 155° F. 

8. The temperature fell 25° C. - 5° C, or 20° C. = 20 x §° F. = 86° F. 

9. 28.7° C. = 28.7 x f° F. + 32° F. = 83.66° F. 
25° C. = 25 X f° F. + 32° F. = 77° F. 
83.66° F. - 77° F. = Qm"" F., the difference. 
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1. Since the thickness is 2" and the width 6'', or ^\ each piece contains 
(2 X i X 14) ft., or 14 ft., and 120 pieces contain 120 x 14 ft., or 1680 ft. 

2. Since the thickness is 3" and the width 4'', or J', each piece contains 
(3 X J X 13) ft., or 13 ft., and 100 pieces contain 100 x 13 ft., or 1300 ft. 

3. Since the thickness is 2" and the width 4", or J', each piece contains 
(2 X 5 X 10) ft., or Y ft- 7 and 150 pieces contain 150 x ^ ft., or ioOO ft. 

4. Since the thickness is 2" and the width 8", or f, each piece contains 
(2 X J X 14) ft., or -Y- ft., and 206 pieces contain 206 x ^^ ft., or 2845J ft. 

6. Since the thickness is 4" and the width 6'', or i', each piece contains 
(4 X J X 18) ft., or 36 ft., and 240 pieces contain 240 x 36 ft., or 8640 ft. 

6. Since the thickness is 4'' and the width 4'', or J', each piece contains 
(4 X I X 12) ft., or 16 ft., and 160 pieces contain 160 x 16 ft., or 2560 ft. 

7. Since the thickness is i" and the width 8", or f, each piece contains 
(4 X i X 15) ft., or 40 ft., and 125 pieces contain 125 x 40 ft., or 5000 ft. 

8. Since the thickness is 3" and the width 8', or f ', each piece contains 
(3 X i X 16) ft., or 32 ft., and 180 pieces contain 180 x 32 ft., or 5760 ft. 

9. Since the thickness is 4" and the width 7", or y^^', each piece contains 
(4 X A X 12) ft., or 28 ft., and 40 pieces contain 40 x 28 ft., or 1120 ft. 

10. Since the thickness is 2" and the width 12", or 1', each piece contains 
(2 X 1 X 12) ft., or 24 ft., and 480 pieces contam 480 x 24 ft., or 11,620 ft. 
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11. Since the thickness is 3" and the width 10", or ^', each piece contains 
(3 X ^ X 22) ft., or 55 ft., and 36 pieces contain 36 x 55 ft., or 1980 ft. 

12. Since the thickness is 6" and the width i4", or J', each piece contains 
(6 X J X 14) ft., or 98 ft., and 460 pieces contain 450 x 98 ft., or 44,100 ft. 

13. Since the thickness is 4" and the width 10", or f ', each piece contains 
(4 X f X 18) ft., or 60 ft., and 215 pieces contain 215 x 60 ft., or 12,900 ft. 

14. Since the thickness is 8" and the width 16", or J', each piece contains 
(8 x J X 20) ft., or AJA ft., and 110 pieces contain 110 x ^ ft., or 23,466 J ft. 
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15. Since each board was 10 in., or f ft., wide and less than 1 in. thick, it 
contained (6 x f) ft., or 6 ft., and 4 boards contained 4 x 5 ft., or 20 ft 

16. The cost of 45 ft. of plain oak = .045 x $30 = $ 1.36 ; 
The cost of 10 ft. of 3-ply oak = .010 x $96 = $ .96 ; 
The cost of 8 ft. of quartered oak = .008 x $60 = $.48 ; 
This cost = $ 1.36 + $ .96 + $.48 = $2.78 ; 

Since $2.78 was ^^^ of the cost, the entire cost = $2.78 -r- ^^ = $ 15.29. 

17. A slab of ash 2f in. thick, 11 in., or |i ft., wide, and 38 in., or ff ft., 
long, contains (-^^ x B ^ if ) ^^- ^^ lumber, sufficient for 4 bats ; since 4 bats 
cost 4 X $ .08, or $ .32, as many times 4 bats can bethought for $46.08 as $.32 is 
contained times in $46.08, or 144 ; therefore the number of feet of ash necessary 
to fill the order = 144 x (J^ x H x M) ft- = 1149J ft. 

18. 463 posts contain 463 x (4 x J x 9) ft. = 6556 ft. ; 
266 stringers contain 266 V (2 x i x 16) ft. = 4256 ft. ; 
3900 boards (roof) contain 3900 x (16 x J) ft. = 15,600 ft. ; 
450 boards (sides) contain 450 x (16 x 1) ft. = 7200 f t. ; 

6666 ft. + 4256 ft. + 15,600 ft. + 7200 ft. = 32,612 a, complete ; 
The total cost = 32.612 x $ 16 = $ 621.792, or $ 521.80. 

19. Since boards were placed on both sides of each row, the total length of 
boards for 16 rows = 16 x 2 x 160 ft. = 5120 ft. ; the total amount of lumber = 
(6120 X H) ft., or 5973J ft., which cost 5.973^ x $21 = $ 125.44. 

• 20. Since each trench required 2 sets of boards, the length of boards for 40 
trenches = 40 x 2 x 60 ft. = 4800 ft. ; the total amount of lumber = (4800 x 
if) ft., or 6400 ft, which cost 6.400 x $ 12 = $ 76.80. 
21. Sills contain (4 x A X 1^) ^' = ^12 ft. ; 

10 posts contain 10 x (4 x yV x 24) ft. = 560 ft. ; 
Ties and plates contain (4 x ^^^ x 522) ft. = 1044 ft. ; 
70 beams contain 70 x (2 x ^^ x 16) ft. = 1400 ft. ; 
60 beams contain 60 x (2 x j^ x 22) ft. = 1760 ft. ; 
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15 rafters contain 16 x (3 x ^ x 20) ft. = 376 ft. ; 
612 ft. + 560 ft. + 1044 ft. + 1400 ft. + 1760 ft. + 376 ft. = 5661 ft., 
total; 

The cost of the lumber = 6.651 x ^20 = $ 113.02. 

22. The piece of lumber contained (1 J x 1 x 12) ft., or 18 ft. ; since the total 
length of strips was 7 x 12 ft., or 84 ft., the piece of lumber made 84 x 20 
checkers, or 1680 checkers ; then, the number of feet of lumber necessary for 
2800 X 30 checkers, or 84,000 checkers, was as many times 18 ft. as 1680 is con- 
tained times in 84,000, that is, 84,000 -i- 1680, or 60 ; hence, the amount of 
lumber used = 50 x 18 ft. = 900 ft. 
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1. The number of pieces of slate 9'', or f ', wide in one row = 38 -i- } = 50 J, 
or 51 ; the number of rows 6", or ^', wide = 30 h- J, or 60, rows on one side and 
2 x' 60 rows, or 120 rows, altogether ; hence, the total amount of slate = 120 x 
51 pieces = 6120 pieces. 

2. The area of both sides = 2 x (38 x 30) sq. ft. = 2280 sq. ft. ; 
The total weight of slate = 2280 x ^ lb. = 10,260 lb. 

8. From the solution of Ex. 2, the area = 2280 sq. ft. = 22.8 squares ; since 
it took the roofer ^ of 10 hr. , or 5 hr. , to finish 1 square, to finish 22.8 squares 
took him 22.8 x 5 hr., or 114 hr. ; at 35^ per hour, the roofer received 114 x 
$ .36, or $39.90, for laying the roof. 

4. There were 22.8 squares [Solution to Ex. 3] ; then, the cost of the slate 
= 22.8 X $5.75 = ^131.10. 

6. Using the ans. to Ex. 3 and 4, the entire cost = $39.90 + .$131.10 + 
$2.75 = $173.75. 

6. The area of the roof = (80 x 32) sq. ft., or 2660 sq. ft. = 26.6 squares. 
The total number of bunches = 25.6 x 4 = 102.4 bunches, or 103 bunches. 

7. There are 26.6 squares [Ex. 6, solution] ; hence, the cost of the roof = 
25.6 X $6 = $163.60. 

8. Since a shingle is 4 in. wide, the exposed surface of each = (4 x 4J) sq. 
in., or 17 sq. in. = ^^ sq. ft. ; then, the number of shingles per square = 100 -r- 
^i = 847.0+, or 847, shingles. 

The area of the roof = (38 x 35) sq. ft., or 1330 sq. ft. = 13.3 squares ; 
The number of shingles = 13.3 x 875, or 11,637.5 shingles ; 
The number of bunches of 250 shingles each= 11,637.6 -r- 260 = 46.65, 
or 47 bunches, the quantity purchased. 
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9. The number of pieces required for 12', or 144'', the width of the room = 
144 -T- 2i = 57 J, or 68 pieces. 

10. Since each piece is 3'', or J', wide, 14' long [Ex. 9], and less than 1" 
thick, the 68 pieces [Ex. 9, ans.] contain 68 x (14 x i) ft. = 203 ft., which cost 
.203 X ^ 35 = $ 7. 105, or $ 7.11. 

11. The area of the floor = (48 x 36) sq. ft., or 1728 sq. ft. ; 

The amount of tiling laid per day = 20 x 2 sq. ft. = 40 sq. ft. ; 
The number of days required = 1728 -h 40, or 43 J days. 

12. The area [Ex. 11, solution] = 1728 sq. ft. ; the cost= 1728 x J|1.55 = 
$2678.40. 



1. The distance round each room = 2 x (18 ft. + 12 ft.) = 60 ft. ; 
The total area of the walls = (9 x 60) sq. ft. = 540 sq. ft. ; 
The area of the ceiling = (18 x 12) sq. ft. =216 sq. ft. ; 

The area of walls and ceiling = 540 sq. ft. +216 sq. ft. = 756 sq. ft. ; 

The deductions for each room are: 2 windows 3' 6" by 6', or 42 sq. ft. ; 
and 1 door 3' by 7', or 21 sq. ft. ; 42 sq. ft. + 21 sq. ft. = 63 sq. ft. ; 

The area, less deductions = 756 sq. ft. — 63 sq. ft., or 693 sq. ft. = (693 
H- 9) sq. yd., or 77 sq. yd. ; then, the area of the 4 rooms = 4 x 77 sq. yd., or 
308 sq. yd. 

Since 1500 laths cover 100 sq. yd., the quantity required for 308 sq. yd. 
= 3.08 X 1500 laths, or 4620 laths. 

2. Since [Ex. 1, solution] the total area of the rooms is 308 sq. yd., the cost 
of putting on the laths = 308 x $.06 = $ 18.48. . 

8. Since [Ex. 1, solution] there are 308 sq. yd. to plaster, the number of 
days it will take for first coat = 308 sq. yd. -r- 144 sq. yd., or 2^^^ days. The 
plasterer can lay on | of 144 sq. yd., or 96 sq. yd., of second coat per day ; 
hence, the number of days for second coat = 308 sq. yd. h- 96 sq. yd., or 3^ 
days. He can lay on ^ of 144 sq. yd., or 72 sq. yd., of third coat i)er day ; 
hence, the number of days for third coat = 308 sq. yd. -^ 72 sq. yd., or 4^\ days. 
Therefore it will take 2/^ days -f 3 j\ days + 4^^^ days, or 9J days. 

4. The cost of plastering 308 sq. yd. [Kx. 1, solution] =308 x#.33 = 
$101.64. 
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6. The distance round the room = 2 x (30' + 21') = 102' ; 

The total area of the walls = (11 x 102) sq. ft. = 1122 sq. ft. ; 

The area of the ceiling = (30 x 21) sq. ft. = 630 sq. ft. ; 

The area of walls and ceiling = 1122 sq. ft. -f 630 sq. ft. = 1762 sq. ft. ; 
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The deductions are : J for 3 windows T by 3' 9", or 39t sq. ft. ; and J 
for 1 door 10' by 10', or 60 sq. ft. ; 39f sq. ft. + 50 sq. ft. = 89} sq. ft. ; 

The total area, less deductions = 1752 sq. ft. - 89J sq. ft., or 1662} sq. 
ft. = (1662f -5- 9) sq. yd., or 184f | sq. yd. ; 

Since fireproof construction costs 70 ^ — 40 ^, or 30 ^, more per square 
yard, 184f§ sq. yd. cost 184f| x 8.30 = .$55.42^^, or $56.42+, more. 

6. The distance round the room = 2 x (20' +17' 6") = 75' ; hence, the 
area of the wainscoting, less deductions = (5 x 75) sq. ft. — 75 sq. ft. = 300 sq. 
ft. Since 400 sq. ft. of soft wood require 1 gal. of stain, 300 sq. ft. of white pine 
require } gal. of stain. 

7. The area of the side of the house = (49 x 36) sq. ft. = 1764 sq. ft. ; 
Deductions are : 8 windows 3' by 8', or 192 sq. ft. ; 

The total area, less deductions = 1764 sq. ft. - 192 sq. ft., or 1672 sq. ft. 
= (1672 H- 9) sq. yd., or 174 J sq. yd. ; 

174f sq. yd. cost 174| x 8.27, or 847.16 ; 

8 windows cost 8x8 .50, or 84.00 ; 

The total cost = 8 47.16 + 8 4.00 = 8 61.16. 
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1. The distance round the room = 2 x (21 ft. + 18 ft.) = 78 ft. ; since each 
strip is 18 in., or IJ ft., wide, the number of strips necessary, disregarding open- 
ings, is 78 -4- li, or 52 strips ; but for 3 windows and 2 doors 10 strips are 
deducted ; hence, 52 — 10, or 42 strips, are required. 

2. Since [Ex. 1, ans.] 42 strips are required, the number of rolls bought = 
42 -r- 3, or 14 rolls, which cost 14 x ^ .50, or ^7. 

8. Since it is 78 ft. around the room [Ex. 1, solution], 78 ft. of border must 
be used; hence, the border costs 78 x $.07 = 85.46. 

4. Since the paper is put on the long way, as many strips 18 in., or IJ ft., 
wide [Ex. 1] are used as IJ ft. is contained times in 18 ft., the width, or 12 strips ; 
as a roll makes but 1 strip, 12 rolls are required ; 12 rolls cost 12 x $.35 = $4.20. 

6. This room is 21 ft. by 18 ft. [Ex. 1], or 7 yd. by 6 yd. ; as the strips run 
the long way of the room they are 7 yd. in length ; there are as many strips as 
} yd. is contained times in 6 yd., or 8 strips; hence, the length of carpet needed 
= 8 X 7 yd., or 56 yd., and the cost = 56 x 87 J j^, or 849. 

6. The distance round the room =2 x (14|' -f 12|') = 54 J' ; as many strips 
18", or IJ', wide are required for a distance of 54^' as IJ is contained times in 
64 J = 36f, or 37 strips ; but, 9 strips are allowed for openings; hence, 37 — 9, or 
28 strips, are needed for the room. The number of double rolls for 28 strips = 
28 ^ 7, or 4 double rolls, which cost 4 x 8.50, or $2.00 ; the number of single 
rolls for 28 strips = 28 h- 3 = 9J, or 10 single rolls, which cost 10 x $.25, or $2.50. 
Therefore it is $2.60 — $2.00, or $'.60, cheaper to use double rolla 



154 KEY TO PROGRESSIVE ARITHMETICS [180,181 

7. The room is 14 ft by 18 ft., or 4| yd. by 6 yd. ; if the matting is laid the 
long way the number of strips 36 in., or 1 yd., wide = 4J, or 6 strips, making 
6 X 6 yd., or 30 yd., of matting ; if the matting is laid the short way the number 
of strips = 6, making 6 x 4| yd., or 28 yd., of matting. Hence, 30 yd. — 28 yd., 
or 2 yd., less of matting is required for the short way, and it is 2 x $.46, or 
f .90, cheaper. 

8. The office floor \a 24' by 16' 4", or 8 yd. by 6f yd. ; as the linoleum is 
laid the short way the number of strips is 8 h- 2, or 4 strips, having a total width 
of 8 yd.,; then, the amount of linoleum to be^purchased = (8 x 5|) sq. yd., or 
43J sq. yd., which costs 43^ x $1.17, or $60.96. 

9. The senate chamber is 20 yd. by ^^^ yd. ; laying the carpet the long way, 
the number of strips 27 in., or J yd., wide = -^ yd. -j- } yd. = 24*, or 26 strips ; 
hence, the total length of carpet = 26 x 20 yd., or 600 yd., costing 600 x $2.36, 
or $1176. 

10. The room is 6J yd. by 4 yd. ; the number of strips 27 in., or } yd., 
wide =4 yd. -=- 1 yd. = 6 J, or 6 strips; 6 strips 5 J yd. long = 6 x 6J yd. = 32 
yd. ; but 9 in., or J yd., is allowed for matching on every strip except the first; 
therefore 6 x J yd., or IJ yd., must be added ; 32 yd. + 1\ yd. = 33J yd., the 
amount of carpet required. 

The cost of the carpet = 33J x $1.76 = $68.18}, or $68.19. 
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1. Since each strip was 1' by 9', or 1 sq. yd., 80 sq. yd. made a wagon load; 
therefore 260 x 80 sq. yd., or 20,000 sq. yd., of sod were used. 

2. The total cost per square yard = 1.6 ^ + .9 ^ + 2.7 ^ + .6 ^ = 6.8 ^ ; 
The cost of 20,000 sq. yd. [Ex. 1, ans.] = 20,000 x $.068 = $1160. 

8. The cubic contents of the cellar = (28 x 46 x 9) cu. ft. = 420 cu. yd. ; 

The cost of excavating = 420 x $.30 = $126. 
4. The volume of 40 T. of coal = 40 x 35 cu. ft. = 1400 cu. ft. ; since 1400 is 
the product of the three dimensions of the car in feet, the number of feet in the 
height = 1400 ^ (30 x 8), or 5J ft. = 5' 10''. 

6. The area of the sidewalk = (12 x 318) sq. ft. = 424 sq. yd. ; 6 loads of 
sand cost 6 x $.40 = 1 2.40; since the quantity of bricks used = 424 x 38 bricks, 
or 16,112 bricks, their cost = 16.112 x $7.60 = $120.84 ; since the number of 
days for 1 man to lay the bricks = 424 sq. yd. -¥■ 53 sq. yd., or 8 days, the cost 
for labor = 8 x $3 = $24; 

Then, the several items of cost, in order = $4.75 + $2.40 + $6 + $3.13 + 
$120.84 + $24 = $161.12, the total cost. 

$161.12 -7- 424 = $.38, the cost per square yard. 
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6. The area paved = (405 x 60) sq. f t. ^ 9 = 2700 sq. yd. ; 
The cost per square yard = ^.65 + ^1.15 = ^1.80 ; 
The total cost = 2700 x $1.80 = $4860. 

7. J mi. = J of 5280 ft., or 2640 ft., and the area of the road = (36 x 2640) 
sq. ft. ^ 9 = 10,560 sq. yd., which cost 10,560 x $.98J = $10,401.60. 

8. The area [Ex. 7, solution] = 10,560 sq. yd. ; the cost = 10,660 x $2.36 = 
$24,921.60. 

9. 18,457 X 58 bricks = 1,070,506 bricks, the quantity laid ; 
1070.506 X $20 = <fcjf, ^J ,0.1 g thfl cost of the bricks. 
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10. The cubic contents of the wall = (25 x 12 x 3) cu. ft. = 900 cu. ft. ; 
The number of bricks required = 900 x 22J, or 20,250 bricks. 

11. As there are 20,250 bricks [Ex. 10, ans.], the cost =20.250 x $7.50 = 
$151,875, or $151 :88. 

12. The number of bricks = 20,250 [Ex. 10, ans.] ; hence, the cost of the 
wall = 20.250 X $ 12 = .$ 243. 

18. Since 20,250 bricks are used [Ex. 10, ans.], the quantity of mortar re- 
quired = 20.250 X .7 cu. yd. = 14.175 cu. yd. 

14. The wall contains 900 cu. ft. [Ex. 10, solution] ; it therefore weighs 900 
X 125 lb. = 112,500 lb., or 56J T. 

15. Since the blocks are 32", or 2j', long, the number that can be placed end 
to end in one row = 80' -^ 2f ', or 30 blocks ; since the blocks are 9", or }', thick, 
the number of horizontal rows = 3' -r- }', or 4 rows ; since the blocks are 12", 
or 1', in height, the number of vertical rows = 4' -f- 1', or 4 rows ; therefore the 
total number of blocks = (30 x 4 x 4), or 480 blocks, costing 480 x $.25, or 
$120. 

16. Disregarding openings, ' the cubic contents of the wall = (22 x 54 x 2) 
cu. ft., or 2376 cu. ft.; deducting J of 2376 cu. ft,, or 396 cu. ft., for openings, 
the contents of the wall = 1980 cu. ft. = 73J cu. yd. Then, the cost = 73^ x 
$25.20 = $1848. 

17. The area of the top = (5 x 3) sq. ft., or 15 sq. ft. ; 

The area of the 2 ends = 2 x (3 x ^^) sq. ft., or ^ sq. ft. ; 

The area of one long side = (5 x /^) sq. ft., or 2W sq. ft. ; 

TTie total area dressed = 15 sq. ft. + ^ sq. ft. + 2|J sq. ft. = 21/^ sq. ft. ; 

The cost of dressing = 2\^^ x $.50 = $10.70|, or $10.71. 

18. The wall contained (5 x 2 x 54) cu. ft. ^ 27 = 20 cu. yd. 
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19. Since the wall contained 20 cu. yd. of concrete [Ex. 18, ans.], the quan- 
tity of cement = 20 x 1| bbl. = :36 bbl. 

36 bbl. of cement = 36 x 3| cu. ft. = 135 cu. ft. = 6 cu. yd. ; since twice 
as much sand was used, the quantity of sand = 2 x 5 cu. yd. = 10 cu. yd. 

Since 4 times as much broken stone was used, the quantity of broken 
stone = 4 X 5 cu. yd. = 20 cu. yd. 

20. 36 bbl. of cement [Kx. 19, ans.] cost 36 x $2 = $72 ; 1 cu. yd. of sand 
cost 26^ -f 20)^ + 15^, or 60^, and 10 cu. yd. [Ex. 19, ans.] cost 10 x 60^ = 
$6; 20 cu. yd. of broken stone [Ex. 19, ans.] cost 20 x 90^ = $18 ; and the 
cost for mixing and laying 20 cu. yd. of concrete [Ex. 18, ans.] = 20 x $1 = 
$20; hence, the total cost = $72 + $6 + $ 18 + $20 = $116. 

21. Since 1 cu. ft. of water weighs 62 J lb., an equal volume of clay weighs 
1.2 X 62i lb. = 76 lb. ; hence, 1 cu. yd. of clay weighs 27 x 75 lb. = 2025 lb. 

22. 1 cu. ft. of water weighs 62J lb. and an equal volume of lead weighs 
11.35 X 62i lb. = 709.375 lb. ; tlierefore 1 cu. ft. of lead is worth 709.375 x 
$.04J = $31.921875, or $31.92+. 
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28. Since fresh water weighs 62J lb. per cubic foot, the man will be buoyed 
up by a force of 2 J x62i lb., or 156.25 lb., in fresh water. 

The amount of salt water displaced, 2 J cu. ft., weighs 1.03 times as much 
as the same volume of fresh water ; therefore the man^s body will be buoyed 
up by a force of 1.03 x 156.25 lb. = 160.9375 lb., or 160.94- lb. 

24. The stone displaces (5x2x1) cu. ft., or 10 cu. ft., of water, which 
weighs 10 X 62^ lb., or 625 lb. ; since [Ex. 2-J] there is an upward pressure equal 
to the weight of water displaced, 625 lb. less force is required to lift the stone 
to the surface than to lift it out. 

25. The timber contains (20 x 1 x 1) cu. ft., or 20 cu. ft. ; the volume of 
the displaced water is } of 20 cu. ft., or 15 cu. ft., which weighs 15 x 62^ lb., or 
937i lb. ; hence, the timber weighs 937.5 lb. 

Since the 20 cu. ft. of timber displaces but 15 cu. ft. of water, 1 cu. ft. of timber 
weighs ij, or |, as much as 1 cu. ft. of water ; hence, the sp. gr. is }, or .75. 

26. Since a knot is 1.15 statute mi., 22 knots = 22 x 1.15 mi., or 25.3 mi., 
the rate per hour. 

25.3 mi. = 25.3 x 5280 ft., or 133,584 ft. ; 1 hr. = 60 min. = 60 x 60 sec, 
or 3600 sec. ; then the rate per second = 133,584 ft. -r- 3600 = 37^ ft. 

27. Since a knot is 1.15 statute mi., 24^ knots = 24^ x 1.16 mi. = 28.175 mi., 
or 28^^^^ mi., the rate per hour. 

In a day they sail 24 x 28.176 mi., or 676.2 mi. 
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28. Since a knot is 1.15 statute mi., 22.27 knots = 22.27 x 1.15 mi. = 25.6106 
mi., or 25.61 mi., the distance traveled per hour. 

39. 28° 14' The ship sailed 6^ 24', or 384', in 24 hr., and ^\ of 384', 

21° 50' or 16', in 1 hr. ; since 1' = 1 knot (middle of p. 183), 

6" 24' her approximate speed per hour was 16 knots. 
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1. The area of one field = (} x i) sq. mi. = | x J x 640 A. = 240 A. ; 
The area of the other = (| x f ) sq. mi. = f x f x 640 A. = 150 A. ; 
240 A. + 150 A. = 390 A., the area sown to wheat. 

2. 3 plows turned 3 x 12 J A., or 37^ A., per day ; hence, it took as many 
days to plow 390 A. as 37^ is contained times in 390, or 10 1 da. ; since J of a 
10-hr. day is 4 hr., the time required was 10 da. 4 hr. 

3. The total quantity of seed = 390 x SJ pk., or 2145 pk. = (2145 -s- 4) bu., 
or 536J bu. ; 536J bu. of seed cost 536J x $.60 = $321.75. 

4. The yield per acre = 3600 bu. -f- 150 = 24 bu. ; 
The cost of thrashing = 3600 x $ .04 J = § 162. 

5. At the rate of 24 bu. of wheat per acre [Ex. 4, ans.], the larger field pro- 
duced 240 X 24 bu. = 5760 bu. ; since the smaller field produced 3600 bu. [Ex. 4], 
the whole yield = 5760 bu. + 3600 bu. = 9.360 bu. 

6. The amount reaped per hour = 27 x 2 bu. = 54 bu.; the amount per day 
= 10 X 54 bu. = 540 bu.; then, the number of days required to reap 6760 bu. 
= 6760 -T- 540 = lOJ days. 
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7. This item of expense = 9360 x $ .01 i = $140.40. 

8. Since 18 cars carried 9360 bu. [Ex. 7], one car carried ^ of 9360 bu., or 
520 bu., which weighed 520 x 60 lb. = 31,200 lb. 

9. From Ex. 7 and 8, 9360 bu. weighed 9360 x 60 lb. = 561,600 lb. = 5616 
cwt.; hence, the rate per 100 lb. = $1010.88 -r- 5616 = 18^. 

10. The time from Aug. 8 to Sept. 16 inclusive = 40 days ; then the entire 
charge per bushel = |^ for the first 10 days plus 3 x |^, or IJ^, for the last 
30 days = 1}^ ; 9360 x $.01 J = $ 175.60, the cost of storing the wheat. 

11. 9360 bu. [Ex. 7] sold for 9.360 x $.65 = $6084; 
^6084 - $2885.75 = $3198.25, the total gain. 

12. The cost by water = 9360 x $.04} = $444.60 ; since [Ex. 8] the wheat 
. weighed 9360 x 60 lb. = 561,600 lb., or 5616 cwt., the cost by rail = 5616 x $.16 

= $898.56 : lience, the charges by rail would have been $898.56 — $444.60, or 
1453.96, more. 
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13. From Ex. 8 the wheat weighed 9360 x 60 lb. = 561,600 lb.; the flour 
weighed 4 lb. more than 2063 x 1964b.. or 404,362 lb.; 404,352 lb. -r- 561,600 lb. 
= .72 ; that is, the weight of the flour was .72 of the weight of the wheat. 

14. Since 196 lb. of flour [Ex. 13] was .72 of the weight of the wheat from 
which it was made [Ex. 13, ans.], the wheat necessary for 1 bbl. of flour = 
196 lb. ^ .72 = 272 J lb.; since 1 bu. of wheat weighs 60 lb. [Ex. 8], the number 
of bushels in 272j lb. = 272f - 60 = 4.537+ bu., or 4.54 bu. 

15. From Ex. 13, 5 bbl. of flour weigh 5 x 196 lb. = 980 lb.; since 980 lb. -r- 
100 lb. = 9.8, 980 lb. of flour will make 9.8 x 135 loaves, or 1323 loaves. 

16. Great Britain, 25 x 31.8 bu. = 796 bu. 
France, 26 x 26 bu. = 650 bu. 
Germany, 25 x 19.4 bu. = 486 bu. 
Austria, 25 x 16.4 bu. = 410 bu. 
United States, 25 x 13.4 bu. = 335 bu. 
Russia, 25 X 9 bu. = 225 bu. 

17. These states produced 68,000,000 bu. + 65,000,000 bu. + 54,000,000 bu. 
= 187,000,000 bu.; if 187,000,000 bu. was .34 of the entire crop, we produced 
187,000,000 bu. -^ .34, or 650,000,000 bu. 
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18. He earned 156 x ^1.85 = $288.60. 

19. Each man earned 156 x $2.25 = ^351; 
Their combined wages = 34 x $351 = $11,934. 

20. One man's total wages = $3853.20 ^ 13 = $296.40; 
Each received per day $296.40 ^ 156, or $1.90. 

21. Their combined wages per month = $45 + $30 -f ^45 = $120; 
Their combined wages for 6 mo. = 6 x $120 = $720. 

22. The total wages of each = 12 x 6 x $1.50 = $108; 
The total wages of all = 23 x $108 = $2484. 

28. The total wages of each = $3123.75 h- 17 = $183.75; 
The daily wage of each = $ 183.75 ^ 35 = $5.25. 

24. The total wages of the men [Ex. 18-23] = $288.60 + $11,934 + 
$3853.20 H- $720 + $2484 -|- $3123.75 = $22,403.55. 

26. Their total daily wage = $2.55 + $2 + $5.60 = $10.05; 
The cost of this labor = 184 x S 10.05 = $1849.20. 
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26. 184 X $3.75 = $690, the sawyer's earnings; 
A of $690 = $368, his assistant's earnings. 
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27. Their total daUy wage = $ 2.75 plus 2 x $2= $6,7S ; 
They received during the season 184 x 60*75 = ?^ 1242» 

28. Their total daily wage was 2 x $2 plus 2 x $ 1.85, or $7,70 j 
Their wages for the se^ason = 184 x $ 7.70 = $ 1410.80» 

29. In one day they together received $690 -»- 184, or ${175; the boy ris 
ceived f of $3.76, or $ 1.50, the man $3.76 - $1.50, or $2.25. 

80. In one day the engineer and fireman received $8.60 + $2.25, or $6.76 ; 
in 184 days they received 184 x $5.75, or $1058. 

81. 12 lumber handlers received per day 12 x $ 1.85, or $22.20 ; the totttl 
earnings per day = $6.50 + $2 + $3.50 -f $2.50 + $22.20 = $36.70 ; the totttl 
earnings in 184 days = 184 x $36.70 = $6752.80. 

82. From Ex. 25-31, the wages in the mill =$1840.20 + $600 -f $368 + 
$ 1242 + $ 1416.80 + $ 690 + $ 1058 + $ 6752.80 = $ 14,066.80. 

88. The output for 184 days = 184 x 95,000 ft. = 17,480,000 ft. 

84. To transport 95,000 ft. of lumber [Ex. 33] cost 05.000 x $1.75 ^ 
$166.26. 

To transport the season's output cost 184 x $ 166.25 =r$ 30,690. 

86. f of 95,000 ft. = 57,000 ft., which sold for 57.000 x $ 22.25 := $ 1268.25 ; 
^ of 95,000 ft. = 9500 ft., which sold for 9.500 x $28.75 = $273,125 j 
The rest, 28,600 ft., sold for 28.500 x $ 19.75 = $ 502.875 ; 
The value of one day's output = $ 1268.25 + $273.125 -|- $662,876 = 
$2104.26. 

86. In 184 days the receipts = 184 x $ 2104.26 = $ 387,182. 
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87. 12 ft. = 4 yd., 18 ft. = 6 yd., and 720 ft. = 240 yd j then the quantity 
of material removed = (4 x 6 x 240) cu. yd. — 57 W cu. yd. 

88. The cost for 6760 cu. yd. [Ex. 37, anw.] = 5760 x $3.75 --- $21,mi0. 

89. Since 292 ft. of shaft were »unk in 365 days, 720 ft, Teqnhcd JJJ of 305 
days, or 900 days. 

40. At a cost of $.90 + $3.60, or $4.50, per lineal yard 667 ft,, or Wi yd., 
of tunnel cost 189 x $4.50 = $ 850.50. 

41. Each loaded car weU,'hed 850 lb. 4- 2240 lb. = P/m lb. j 
8 loaded canj weighed 8 y ?ffM} Jb. = 24,72r) Jb. 

42. Snice the track had 2 parallel rails thfre were 2 y 19^ yd,, m 300 yd., 
of rails, whose weight wa« 36^i x 35 lb., or 12.f;'i0 lb. r- (Vifi^Jf} '^ 2%iii) hmu, 
tons = 5| long tons ; hence, the ry>ftt (A the raiU - 5 J / ^ V)/Mt - $ li.^r,. 
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48. It took as many seconds to reach the surface as 24 ft. is contained times 
in 720 ft., or 30 sec. 

44. They earn together 6^ x ^.69, or $3.79^ ; 

The miner's earnings per day = J of .$3.79J = $2.53. 
The laborer's earnings per day = J of f 3.79i = $ 1.26i. 
46. Since the miner earned $2.53 per day [Ex. 44, ans.], his share of the 
earnings in November = 24 x $2.53 = $60.72. 

46. Since [Ex. 45] 24 x 5^ T., or 132 T., were mined in November, the 
amount of powder required = 132 x lOf oz., or 1408 oz. = (1408 -f- 16) lb., or 
88 lb. Since 26 lb. of powder cost $ 1.50, 88 lb. cost f J of $ 1.50, or $ 6.28. 
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47. Lard oil cost If x $.48, or $.66 ; the total expenses, including the cost 
of powder [Ex. 46, ans.], = $5.28 + $.18 + $.96 + $.15 -^ ^ M = $7.23. 

48. $60.72 less expenses, $7.23 [Ex. 47, ans.], = $53.49, net earnings. 

49. The cost for the locomotive per day = $ 4.25 + $ .50 + $ .60 = $ 5.35 ; 
The cost for 24 days = 24 x $ 5.35 = $ 128.40. 

60. The cost of mule power per day = $ 9 + •? 7.25 = $ 16.25 ; 
The cost for 24 days = 24 x $ 16.25 = $390. 

61. The amount saved [Ex. 49 and 50, ans.] = $ 390 - $ 128.40 = $261.60. 

62. In one day all received J of $ 219.30, or $ 36.55 ; 
Each received per day $ 36.55 — 43, or $ .85. 

68. Since ^ of the coal was lost, ^§ was secured ; if }| was 1366 L.T., the 
amount mined in one day = 1365 L.T. -4- Jf = 1680 L.T. ; then the loss = 1680 
L.T. - 1365 L.T. = 315 L.T. 

64. The expense per ton = $ 2.08 + $ .96 = $ 3.04 ; 
The profit per ton = $ 3.40 - $ 3.04 = $ .36 ; 
The total profits = 850 x $ .36 = $ 306. 

66. He bought the coal at $3.40 per long ton [Ex. 54] ; the entire cost per 
ton = $3.40 4- $ .85 + $.75 = $5 ; the co.st of all the coal = 850 x $5 = $ 4250 ; 
850 L.T. = 850 x 2240 lb., or 1,904,000 lb., = (1,904,000 -^ 2000) short tons, or 
952 T., which sold for 952 x $6.25 ?= $5950 ; he therefore gained $6950- 
$ 4250, or $ 1700. 

66. The output the next year = 36,940,7 10 T. + 23,301,750 T. = 60,242,460 T. 
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67. In 24 hr. it picks up 24 x 85 x li T. = 3060 T. 

58. Since [Ex. 57] the amount of earth dredged per day = 24 x 86 cu. yd. 
= 2040 cu. yd., the value of the^ld = 2040 x $ .174 = $ 357. 
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59. Since the Tatae of Ibe gold dn^t^:«<i in (Mi^ <I^y ^ #$&T [liU. ^ ^ua.3x \h^ 
valae of that drcilged in 965 di^r^ = ak>^ x $;^T ^ ^ IdSU^^Jlil^^ 

eo. To dredge 12^ A. takes U\ x U ds^^ Oir 1^7^ vi^A^:*; «iu0^ #3^7 U \\\^ 
value of one day's work, ISTJ x ^357, cor ^4^0^7*»S(^ U ti^^ v^^iu^ v4 ^^ gv^^v^ 
from 12J A. 

61. The expense of sinking the shaft = lOcd x $ la J& = |i Ui^. MV 

62. The total length of the drifts = 1^ ft. + ^13 It -)^ ^aU n, ^ )^ ft. f M 
ft. + 198 ft. + 41 ft. + 156 ft. = 1304 ft. 

63. No. 1 powder cost 1016 x :$.10= J? 10^.40; 
No. 2 powder cost 12,760 x 8.12 = 5^1681.20 ; 

The cost of powder = $162.40 + $1681.20 = « 1608,60, 

64. At $.52 per 1000 ft., 37,500 ft. of fu«© oont 37,600 X | .6a = 1 1060 j 
The caps cost 98 x $.60 = $68.80 ; 

The cost of fuse and caps = $19.60 + $68.80 = 1178,30. 
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65. The cost per pound = $ 114 -h 1620 = $,076, or 7 J ^ 

66. The wood cost 167i x $6 = $837,60 ; 

5800 lb. of coal = (5800 -ir 2000) T, or 2,0 T„ iumihrn 20 X I Jft - * i^^m^ 
The cost of fuel = $837^ + $43,60 =: ^HHl, 

67. The total expenses, inela/i*i*i{ t^m toat^i Ui Kx, ^3 ^, ^ ^itmm i 
$78.30 + $114 + $881 + $5/750.76 + if*/W,4fi f ^H^m f *;^«'^J^ i ^iH'di^ i 
$521.23 + $14a21 =$ 14,187,^^, 

68. Since the U/«ai ©(** = $ H,Vf^X*i f Kx, W, 4U4*. J, Um- o^ \^i' (j^'^^ ^ 4^Hi 
= $14,187^52 ^ 1304 = ^ lOM. 

88. Eadla day 2 i(jT*im^^ rmtfih*i<i t / ^i ~k^', %hi itlo^-mvu. */ / ^ 'IS/} - * ; 
36 min(CTS,36xfil.7v^*=W; i! tmutU, if / >4 - ^t^^; 2 Mini,h> iu'V/to. 2 / *>J 
= $4; 8 Mjcjrer^ 8 x *^^.00 - %i50 ; tU«ir V^'^t,: wtt>;<'^ i^-f a^t)' _ ^>j t * v i ♦W 
-J- $8 -I- $4 + $20 - f 344. ^'i«iu tliJ-ir <x>UJl>Ji**xi wii^Kt^fc aui-iii^ it u^u^^a ~ ;^ / 
$144 = $5744. 

liL $5744 for lalKir fKx. OV. tilth ^ n )rii4V JO i<^' itupA-u.t-aU -i ^'/m:4^h ioi 
iitaSesiate=:f 421)^.40, tU^ toUt) cxpi^iay*'. 

7L Shioe the total ti^i^jM^nt,^ \t1 uiumt^ wiu- ^^ZhZA\) ' M 7<;. iw**- J, VKt- i>/.- 
pooe JKJT ton = ^4'Jb^A\) -i \^'iK) - ^4 i' . 

n. The total cost ol uiillij^' - lO'^O / >^2.4>' - ^/M'A),^. 

n. The expent^ of fiiiiiHir p*^ i<>' t'*.'*' ' iv V'. uja^ ^ -, U*i cAt^t^ of 
■dlfingyer ton, ^>^.4^ ' Lr ':^^ - >)(;.0' ti^i i;jitiu * Ajyi:ii..i j/i;/ i-<>i . 
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74. 1020 T. of ore yielded 1020 x } oz., or 680 oz., of gold, which in troy 
weight = (680 ^ 12) lb. = 66f lb. 

76. 680 oz. of gold [Ex. 74, solution] was worth 680 x 820.67, or $14,055.60. 

76. The value of the gold, $14,055.60 [Ex. 75, ans.], exceeded the cost of 
mining and milling, $6783 [Ex. 73, ans.], by $14,065.60 - $6783, or $7272.60. 

77. The saving per horse power = $ 21 — $ 7 = $ 14 ; 

The saving on 1370 horse power = 1370 x $ 14 = $ 19,180. 
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12. The number of works of fiction = 22%, or .22, of 8400 = 1848. 

13. The hospital received 37J%, or f, of $240,000 = $90,000. 

14. The quantity of iron = 70%, or .70, of 2240 lb. = 1568. lb. 

15. The amount of red fir = 06%^ or .66, of 12,200 ft. = 8052 ft. 
The amount of pine = 18%, or .18, of 12,200 ft. = 2196 ft. 
The amount of spruce = 5%, or .05, of 12,200 ft. = 610 ft. 
The amount of hemlock = 5%, or .05, of 12,200 ft. = 610 ft. 
The amount of cedar = 2%, or .02, of 12,200 ft. = 244 ft. 

The amount of other kinds = 4%, or .04, of 12,200 ft. = 488 ft. 

16. The graph indicates Great Britain's share to be 18^% ; 

18i %, or .18i, of $21,900,000,000 = $4,051,500,000, Great Britain's share. 
The graph indicates Germany's share to be 11 J%; 
11}%, or .Hi, of $21,900,000,000 = $2,518,600,000, Germany's share. 
The graph indicates the share of the U.S. to be 11 % ; 
11%, or .11, of $21,900,000,000 = $2,409,000,000, the share of the U.S. 
The graph indicates France's share to be 7}%; 
7}%, or .07}, of $21,900,000,000 = $1,642,500,000, France's share. 
The graph indicates the share of The Netherlands to be 7 % ; 
7%, or .07, of $21,900,000,000 = $1,533,000,000, the share of The Nether- 
lands. 

The graph indicates Belgium's share to be 4% ; 

4%, or .04, of $21,900,000,000 = $876,000,000, Belgium's share. 

The graph indicates Russia's share to be 3|%; 

3}%, or .03}, of $21,900,000,000 = $766,500,000, Russia's share. 

17. The imports amounted to 100% - 57}%, or 42}%. 

Since the commerce of the U.S. amounted to $2,409,000,000 [Ex. 16, 
ans.], the value of the imports = 42}%, or .42}, of $2,409,000,000 = 
$1,023,825,000. 

The value of the exports = $2,409,000,000 - $1,028,825,000 = 
$1,385,175,000. 
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2. 114 ^ .f 60 = .23J ; that is, .^14 is .23J, or 23^%, of 360. C^ 

3. 160 -^ $75 = .80 • that is, $00 is .80, or 80%, of .$75. 

4. 116 -i- $14 = 1.142 . tiiat is, $ 16 is 1.14f, or 114^%, of $14. 
6. 114 -T- $16 = } ; that is, $14 is J, or 87^%, of $16. 

6. $32 -^ $ 1600 = .02 ; that is, $32 is .02, or 2%, of $1600. 

7. €100 yd. -T- 150 yd. = 6 ; that is, 900 yd. is 6 times, or 600yo of, 150 yd. 

8. 150 yd. -=- 900 yd. = i ; that is,. 150 yd. is J, or 16^%, of 900 yd. 

9. 2 hr. 40 min. = 2|.hr. ; 2| hr. -f- 8 hr. = J ; that is, 2 hr. 40 min. is J, or 
33J%, of 8 hr. 

10. i - 30 = i^ = .OOJ ; that is, J is .OOf , or |%, of 30. 

11. J H- J = J ; that is, J is i, or 50%, of f 

12. .625 -^ 1 = .625 ; that is, .625 is .625, or 62i%, of 1. 
18. .12i ~ .75= i ; that is, .12i is J, or 16J%, of .75. 
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14. 2500 ^ 6000 = .41f ; that is, 2500 is .41 1, or 41| %, of 6000 ; 
Hence, 41 J % is in New York. 

900 -f- 6000 = .15 ; that is, 900 is .15, or 15%, of 6000 ; 
Hence, 15% is in Illinois. 

15. The total yield of cocoa = 1000 x 1| lb. = 1750 lb.; 

910 lb. - 1750 lb. = .52 ; that is, 910 lb. is .52, or 52%, of 1750 lb.; 
Hence, 52% of the cocoa is cocoa butter. 

16. 9,000,000 bu. ^ 20,000,000 bu. = .45 ; that is, 9,000,000 bu. is .45, or 
45%, of 20,000,000 bu. Hence, 45% of the wheat went to Great Britain. 

17. 88i lb. ^ 150 lb. = .59; that is, 88J lb. is .59, or 59%, of 150 lb.; 
Hence, 59% was graphite, and 100% — 59%, or 41%, was clay. 

18. Its loss in weight =; 279 carats — 106 carats, or 173 carats ; 

173 -^ 279 = .62+ ; that is, 173 carats is .62, or 62%, of 279 carats ; 
Hence, \he loss in weight was 62 %. 

19. 575,000 -^ 1,345,000 = .428- ; that is, 575,000 is .428, or 42.8%, of 
1,345,000. Hence, the number of volumes in the New York State Library is 
42.8% of the number in the Library of Congress. 

20. Adding the columns in the table, the population = 1,594,100,000 ; 
105,806,000 -T- 1,594, 100,000=. 066+ ; that is, 105,806,000 is .066, or 

6,6Joi of 1,594,100,000. Hence, the population of North America is 6.6% of 
the population of the world. 
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38,482,000 -r- 1,694,100,000 = .024+ ; that is, 38,482,000 is .024, or 2.4%, 
of 1,694,100,000. Hence, the population of South America is 2.4% of the popu- 
lation of the world. 

396,406,000 h- 1,694,100,000 = .249" ; that is, 396,406,000 is .249, or 
24.9%, of 1,594,100,000. Hence, the population of Europe is 24.9% of the popu- 
lation of the world. 

906,674,000 -=-1,594,100,000 = .569-; that is, 906,674,000 is .669, or 
66.9%, of 1,594,100,000. Hence, the population of Asia is 66.9% of the popular 
tion of the world. 

140,274,000-- 1,694,100,000 = .088^; that is, 140,274,000 is .088, or 
8.8%, of 1,694,100,000. Hence, the population of Africa is 8.8% of the popula- 
tion of the world. 

6,468,000 H- 1,694,100,000 = .004+ ; that is, 6,468,000 is .004, or .4%, of 
1,694,100,000. Hence, the population of Australia, etc., is .4% of the popula- 
tion of the world. 

Adding the columns in the table, the area = 52,406,000 sq. mi. ; 

9,430,000 sq. mi. ^ 52,406,000 sq. mi. = .1799+, or .180" ; that is, 
9,430,000 sq. mi. is .180, or 18.0%, of 52,406,000 sq. mi. Hence, the area of 
North America is 18.0% of the total land area. 

6,856,000 sq. mi. -r- 52,406,000 sq. mi. = .131- ; that is, 6,866,000 sq. mi. 
is .131, or 13.1%, of 52,406,000 sq. mi. Hence, the area of South America is 
13.1% of the total land area. 

3,842,000 sq. mi. -- 52,406,000 sq. mi. = .073+ ; that is, 3,842,000 sq. mi. 
is .073, or 7.3%, of 52,406,000 sq. mi. Hence, the area of Europe is 7.3% of 
the total land area. 

17,056,000 sq. mi. h- 52,406,000 sq. mi. = .325+ ; that is, 17,056,000 sq. 
mi. is .325, or 32.5%, of 52,406,000 sq. mi. Hence, the area of Asia is 32.6% of 
the total land area. 

11,612,000 sq. mi. -r- 52,406,000 sq. mi. = .2196+, or .220- ; that is, 
11,612,000 sq. mi. is .220, or 22.0%, of 52,406,000 sq. mi. Hence, the area of 
Africa is 22.0% of the total land area. 

3,466,000 sq. mi. ^ 52,406,000 sq. mi. = .066- ; that is, 3,456,000 sq. mi. 
is .066, or Q.Q%, of 62,406,000 sq. mi. Hence, the area of Australia, etc., is 
6.6% of the total land area. 

264,000 sq. mi. -- 52,406,000 sq. mi. = .005- ; that is, 254,000 sq. mi. is 
.005, or .6%, of 52,406,000 sq. mi. Hence, the area of the South Polar Lands is 
.6% of the total land area. 

21. Great Britain's share of the total commerce was 18J%. 

Germany's share was lli%; since 11 J %-^ 18i% = .622-, the commerce 
of Germany was .622, or 62.2%, of that of Great Britain. 
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The share of the U.S. was 11 % ; since 11 % -^ 18i% = .696-, the commerce 
of the U.S. was .695, or 59.5%, of that of Great Britain. 

The share of France was 7^% ; since 7^% -r- 18 J % = .406+, the commerce 
of France was .405, or 40.5%, of that of Great Britain. 

The share of The Netherlands was 7%; since 7 % -4- 18^70 = -378+, the 
commerce of The Netherlands was .378, or 37.8%, of that of Great Britain. 

Belgium's share was 4%; since 4%-t- 18^% = .216+, the commerce of 
Belgium was .216, or 21.6%, of that of Great Britain. 

The share of Russia and Finland was 3^%; since 3i%-4- 18J% = .189+, 
the commerce of Russia and Finland was .189, or 18.9%, of that of Great Britain. 

Of the total commerce the share of the U.S. was 11 %. 

Great Britain's share was 18i%; since 18i%-j- 11% = 1.682-, the com- 
merce of Great Britain was 1.682, or 168.2%, of that of the U.S. 

Germany's share was 11^%; since 11J% ~ 11% = 1.046+ , the commerce 
of Germany was 1.045, or 104.6%, of that of the U.S. 

France's share was 7^%; since 7^%^ 11% = .682-, the commerce of 
France was .682, or 68.2%, of that of the U.S. 

The share of The Netherlands was 7 % ; since 7 % h- 11 % = .636+, the com- 
merce of The Netherlands was .636, or 63.6%, of that of the U.S. 

Belgium's share was 4%; since 4%-i- 11% = .364-, the commerce of 
Belgium was .364, or 36.4%, of that of the U.S. 

The share of Russia and Finland was 3i%; since 3J% -^ 11% = .318+ , 
the commerce of Russia and Finland was .318, or 31.8%, of that of the U.S. 
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3. Let X = the number. 
Then, .91 x = $2184, 

and a; = a 2184 -- .91 = $ 2400. 

4. Let X = the number. 
Then, .02Ja; = $864, 

and X = $864 - .0225 = $38,400. 

6. Let X = the number. 
Then, .62ix, or |x = 5500, 

and X = 5500 -=- f = 8800. 

6. Let X = the number. 
Then, .15 x = $63.90, 

and X = $63.90 -^ .15 = $426. 

7. Let X = the number. 
Then, .05 re = $2.25, 

and X = $2.25 -f- .05 = $46. 
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the number. 

$5.73, 

$6.73 H- J = ^17.19. 

the number. 

1366, 

1366 ^ J = 1660. 

the number. 

6200, 

6200 H- .0625 = 83,200. 

the number. 

4626, 

4626 -r- f = 7240. 

the total number of acre». 

319, 

319 -T- .68 = 660, the total number of acres. 

the total number of barrels. 

18,000,000, 

18,000,000 -- .72 = 26,000,000, the total number of 

barrels, 
the number of tons produced. 
37,800, 
37,800 ^ .84 = 46,000, the total number of tons. 

the entire number of coaches. 

13,680, 

13,680 ^ .486 = 28,000, the total number of coaches. 

the total number of immigrants. 

161,690, 

161,690 ^ .186 = 816,000, the total number. 

the area of Lake Superior in square miles. 

9960 + 24 = 9984, 

9984 H- .32 = 31,200, the area in square miles. 

the income in dollars. 
.26 of $ 1,876,000 = $468,760, 
$468,760 -=- .16 = $ 3,126,000, the income, 
the production of the U.S. to be 32%. 
the production of the world in tons. 
362,000,000, 

362,000,000 -r- .32 = 1,100,000,000, the total number 
of tons. 
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The graph indicates the production of Great Britain and Ireland to be 
62 % - 82%, or 30%, of the total production = 30 %, or .30, of 1,100,000,000 T. 
= 330,000,000 T. 

The graph indicates the production of Grermany to be 82 % — 62 %, or* 
20%, of the total production = 20%, or J, of 1,100,000,000 T. = 220,000,000 T. 
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1. 4800 increased by 16f %, or i, of itself = 4800 + 800 = 6600. 

2. 1800 decreased by 37i%, or }, of itself = f of 1800 = 1126. 

8. $2.60 less 40%, or |, of itself = ^ of $2.60 = .$ 1.60, the decreased cost. 

4. 13,600 increased by 87^%, or J, of itself = IJ of 13,600 = 26,600, the 
number of farms at the beginning of this century. 

5. The increase in number = 17,010,000 - 13,600,000 = 3,510,000 ; 3,610,000 
-4- 13,600,000 = .26 ; that is, 3,610,000 is .26, or 26%, of 13,600,000. Hence, the 
increase was 26 %. 

6. The decrease in tonnage =460,000 T. -226,000 T. =226,000 T. ; 226,000 T. 
-f- 460,000 T. = i ; that is, 226,000 T. is J, or 60 %, of 460,000 T. Hence, the 
decrease was 60 %. 

7. 20,904 T. decreased by 12^%, or J, of itself = 20,904 T. -2613 T. = 
18,291 T., the actual weight of the currants. 

8. 48 lb. less SS^%, or J, of itself = 48 lb. - 16 lb. = 32 lb., its weight after 
boiUng ; 32 lb. less 26 %, or J, of itself = 32 lb. - 8 lb. = 24 lb., its final weight. 
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9. The decrease in price = $ 40 - $ 16.60 = $ 23.40 ; $ 23.40 -4- $ 40 = .68i ; 
that is, $23.40 is .68^, or 68i%, of |40. Hence, the decrease was 68i%. 

10. $4.17 less 56% of itself = 100% - 65%, or 45%, of $4.17 =$1.8766, or 
$ 1.88, the average value in Illinois. 

$4.17 plus 111% of itself = 100% + 111%, or 211%, of $4.17 = $8.7987, 
or $8.80, the average value in New York. 
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8. Since 138 is equal to a certain number increased by 16 % of itself, 138 is 
116% of the number, or 1.15 times the number. 
Hence, the number = 138 -4- 1.16 = 120. 

4. Since 365 is equal to a certain number increased by 25 % of itself, 366 is 
126 %, or J, of the number j hence, the number = 366 -4- 1 = 292. 
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13. From Ex. 8 the wheat weighed 9360 x 60 lb. = 561,600 lb.; the flour 
weighed 4 lb. more than 2063 x 1964b.. or 404,352 lb.; 404,352 lb. ^ 661,600 lb. 
= .72 ; that is, the weight of the flour was .72 of the weight of the wheat. 

14. Since 196 lb. of flour [Ex. 13] was .72 of the weight of the wheat from 
which it was made [Ex. 13, ans.], the wheat necessary for 1 bbl. of flour = 
196 lb. -4- .72 = 272 J lb.; since 1 bu. of wheat weighs 60 lb. [Ex. 8], the number 
of bushels in 272 j lb. = 272f - 60 = 4.537 + bu., or 4.64 bu. 

15. From Ex. 13, 5 bbl. of flour weigh 6 x 196 lb. = 980 lb. ; since 980 lb. -r- 
100 lb. = 9.8, 980 lb. of flour will make 9.8 x 135 loaves, or 1323 loaves. 

16. Great Britain, 25 x 31.8 bu. = 795 bu. 
France, 26 x 26 bu. = 650 bu. 
Germany, 25 x 19.4 bu. = 485 bu. 
Austria, 25 x 16.4 bu. = 410 bu. 
United States, 25 x 13.4 bu. = 335 bu. 
Russia, 25 X 9 bu. = 225 bu. 

17. These states produced 68,000,000 bu. + 65,000,000 bu. + 54,000,000 bu. 
= 187,000,000 bu.; if 187,000,000 bu. was .34 of the entire crop, we produced 
187,000,000 bu. -- .34, or 650,000,000 bu. 
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18. He earned 156 x $1.85 = $288.60. 

19. Each man earned 156 x $2.26 = ^351; 
Their combined wages = 34 x $351 = $11,934. 

20. One man's total wages = $3853.20 -r- 13 = $296.40; 
Each received per day $296.40 -i- 166, or $1.90. 

21. Their combined wages per month = $46 + $30 -f $45 = $120; 
Their combined wages for 6 mo. = 6 x $ 120 = $ 720. 

22. The total wages of each = 12 x 6 x $ 1.50 = $ 108; 
The total wages of all = 23 x $108 = $2484. 

28. The total wages of each = $3123.75 h- 17 = $183.75; 

The daily wage of each = $183.75 ^ 35 = $5.25. 
24. The total wages of the men [Ex. 18-23] = $288.60 + $11,934 4- 
$3853.20 + $720 + $2484 -|- $3123.75 = $22,403.55. 

26. Their total daily wage = $2.55 + $2 + $5.50 = $10.06; 

The cost of this labor = 184 x $10.05 = $1849.20. 
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26. 184 X $3.75 = $690, the sawyer's earnings; 
A of $690 = $368, his assistant's earnings. 
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27. Their total daily wage = $ 2.76 plus 2 x 62= $6.75 ; 
They received during the season 184 x $6.75 = $ 1242. 

28. Their total daily wage was 2x^2 plus 2 x $ 1.85, or $ 7.70 ; 
Their wages for the season = 184 x ^ 7.70 = $ 1416.80. 

29. In one day they together received $690 -^ 184, or $3.76; the boy re- 
ceived I of $3.75, or $ 1.50, the man $3.76 — $1.50, or $2.25. 

80. In one day the engineer and fireman received $3.50 + $2.25, or $6.76 ; 
in 184 days they received 184 x $5.75, or $1058. 

81. 12 lumber handlers received per day 12 x $1.85, or $22.20; the total 
earnings per day = $6.50 + $2 + $3.50 -f $2.50 + $22.20 = $36.70 ; the total 
earnings in 184 days = 184 x $36.70 = $6752.80. 

82. From Ex. 25-31, the wages in the mill = $ 1849.20 + $ 690 + $ 368 + 
$ 1242 + $ 1416.80 + $ 690 + $ 1058 + $ 6752.80 = $ 14,066.80. 

88. The output for 184 days = 184 x 95,000 ft. = 17,480,000 ft. 

84. To transport 95,000 ft. of lumber [Ex. 33] cost 95.000 x $ 1.75 = 
$166.25. 

To transport the season's output cost 184 x $166.25 =$30^590. 

86. f of 96,000 ft. = 57,000 ft., which sold for 57.000 x $ 22.25 = $ 1268.25 ; 
tt of 95,000 ft. = 9500 ft., which sold for 9.600 x $28.75 = $273,125 ; 
The rest, 28,600 ft., sold for 28.500 x $ 19.75 = $ 562.875 ; 
The value of one day's output = $ 1268.25 -f $273,125 + $662,875 = 
$2104.26. 

86. In 184 days the receipts = 184 x $2104.26 = $387,182. 
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87. 12 ft. = 4 yd., 18 ft. = 6 yd., and 720 ft. = 240 yd. ; then the quantity 
of material removed = (4 x 6 x 240) cu. yd. = 5760 cu. yd. 

88. The cost for 5760 cu. yd. [Ex. 37, ans.] = 5760 x $ 3.75 = $21,600. 

89. Since 292 ft. of shaft were sunk in 365 days, 720 ft. required |f| of 365 
days, or 900 days. 

40. At a cost of $.90 -f $3.60, or $4.50, per lineal yard 667 ft., or 189 yd., 
of tunnel cost 189 x $ 4.50 = $ 850.50. 

41. Each loaded car weighed 850 lb. -f 2240 lb. = 3090 lb. ; 
8 loaded cars weighed 8 x 3090 lb. = 24,720 lb. 

42. Since the track had 2 parallel rails there were 2 x 180 yd., or 360 yd., 
of rails, whose weight was 360 x 35 lb., or 12,600 lb. = (12,600 ~ 2240) long 
tons = ^ long tons ; hence, the cost of the rails = 5| x $ 13.20 = $ 74.25. 
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43. It took as many seconds to reach the surface as 24 ft. is contained times 
in 720 ft., or 30 sec. 

44. They earn together 5^ x $.69, or $3.79i ; 

The miner's earnings per day = J of $3.79J = $2.53. 
The laborer's earnings per day = J of $3.79^ = f 1.26J. 

45. Since the miner earned $2.58 per day [Ex. 44, ans.], his share of the 
earnings in November = 24 x $2.63 = $60.72. 

46. Since [Ex. 45] 24 x 5i T., or 132 T., were mined in November, the 
amount of powder required = 132 x 10| oz., or 1408 oz. = (1408 -f- 16) lb., or 
88 lb. Since 25 lb. of powder cost $ 1.50, 88 lb. cost f J of $ 1.50, or $5.28. 
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47. Lard oil cost 1} x $.48, or $.66 ; the total expenses, including the cost 
of powder [Ex. 46, ans.], = $5.28 + $.18 + $.96 + $.15 + $.66 = $7.23. 

48. $60.72 less expenses, $7.23 [Ex. 47, ans.], = $53.49, net earnings. 

49. The cost for the locomotive per day = $4.25 + $ .50 + $.60 = $5.35 ; 
The cost for 24 days = 24 x $ 5.35 = $ 128.40. 

60. The cost of mule power per day = $ 9 + $ 7.25 = $ 16.25 ; 
The cost for 24 days = 24 x $ 16.25 = $390. 

51. The amount saved [Ex. 49 and 50, ans.] = $ 390 - $ 128.40 = $261.60. 

52. In one day all received J of $219.30, or $36.55 ; 
Each received per day $ 36.55 h- 43, or $ .85. 

58. Since ^ of the coal was lost, \i was secured ; if }| was 1365 L.T., the 
amount mined in one day = 1365 L.T. -h JJ = 1680 L.T. ; then the loss = 1680 
L.T. - 1365 L.T. = 315 L.T. 

54. The expense per ton = $ 2.08 + $ .96 = $ 3.04 ; 
The profit per ton = $ 3.40 - $ 3.04 = $ .36 ; 
The total profits = 850 x $ .36 = $ 306. 

55. He bought the coal at $ 3.40 per long ton f Ex. 54] ; the entire cost per 
ton = $3.40 + $ .85 + $.75 = $5 ; the cost of all the coal = 850 x $5 = $4250 ; 
850 L.T. = 850 x 2240 lb., or 1,904,000 lb., = (1,904,000 ^ 2000) short tons, or 
952 T., which sold for 952 x $6.25 f= $6950 ; he therefore gained $5960 — 
$4250, or $1700. 

56. The output the next year = 36,940,710 T. + 23,301,750 T. = 60,242,460 T. 
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57. In 24 hr. it picks up 24 x 85 x^i T. = 3060 T. 

58. Since [Ex. 57] the amount^ of earth dredged per day = 24 x 85 cu. yd. 
= 2040 cu. yd., the value of the^ld = 2040 x $ .174 = $ 357. 
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59. Since the value of the gold dredged in one day is $357 [Ex. 58, ans.], the 
value of that dredged in 365 days = 365 x $357 = ^ 130,305. 

60. To dredge 12^ A. takes 12 J x 11 days, or 137i days; since $357 is the 
value of one day's work, 137 J x $357, or $49,087.50, is the value of the gold 
from 12i A. 

61. The expense of sinking the shaft = 102 x $16.75 = $1708.50. 

62. The total length of the drifts = 184 ft. + 213 ft. + 239 ft. + 180 ft + 93 
ft. + 198 ft. + 41 ft. + 156 ft. = 1304 ft. 

63. No. 1 powder cost 1015 x $.16 = $162.40 ; 
No. 2 powder cost 12,760 x $.12 = $1531.20; 

The cost of powder = $162.40 + $1531.20 = $1693.60. 

64. At $.52 per 1000 ft., 37,500 ft. of fuse cost 37.500 x $.52 = $19.50; 
The caps cost 98 x $.60 = $58.80 ; 

The cost of fuse and caps = $ 19.50 + $58.80 = $78.30. 
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65. The cost per pound = $ 114 -r- 1520 = $.075, or 7J^. 

66. The wood cost 167i x ^^ = $887.50 ; 

5800 lb. of coal = (5800 -r- 2000) T., or 2.9 T., costing 2.9 x $ 15 = $ 43,60, 
The cost of fuel = $837.50 + $43.50 = $881. 

67. The total expenses, including those found in Ex. 63-66, = $ 1693.60 + 
$78.30 + $ 114 + $881 + $9750.75 + $216.46 + $85.86 + $283.86 + $414.25 + 
$521.23 + $148.21 = $14,187.52. 

68. Since the total cost = $14,187.52 [Ex. 67, ans.], the cost per foot of drift 
= $14,187.52 -- 1304 = $ 10.88. 

69. Each day 2 foremen received 2 x $4 = $8 ; 2 brakemen, 2 x $2.50 = $5 ; 
36 miners, 36 x $2.75 = $99 ; 2 smiths, 2x$4 = $8; 2 smith's helpers, 2 x $2 
= $4 ; 8 laborers, 8 x $2.50 = $20 ; their total wages per day = $8 + $5 + $99 
-f$8 + $4 + $20 = $144. Then their combined wages during a month = 26 x 
$144 = $3744. 

70. $3744 for labor [Ex. 69, ans.] +$249.15 for implements + $260.25 for 
materials = $4253.40, the total expense. 

71. Since the total expense of mining was $4253.40 [Ex. 70, ans.], the ex- 
pense per ton = $4253.40 -?- 1020 = $4.17. 

72. The total cost of milling = 1020 x $2.48 = $2529.60. 

78. The expense of mining per ton, $4.17 [Ex. 71, ans.], + the expense of 
milling per ton, $2.48 [Ex. 72], = $6.65, the entire expense per ton. 

The expense of mining and milling 1020 T. = 1020 x $6.65 = $6783. 

PBOG. AR. KEY — 11 
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74. 1020 T. of ore yielded 1020 x f oz., or 680 oz., of gold, which in troy 
weight = (680 - 12) lb. = 56J lb. 

75. 680 oz. of gold [Ex. 74, solution] was worth 680 x 820.67, or $14,055.60. 

76. The value of the gold, $14,055.60 [Ex. 75, ans.], exceeded the cost of 
mining and milling, $6783 [Ex. 73, ans.], by $14,055.60 - $6783, or $7272.60. 

77. The saving per horse power = $ 21 — $ 7 = $ 14 ; 

The saving on 1370 horse power = 1370 x $ 14 = $ 19,180. 
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12. The number of works of fiction = 22%, or .22, of 8400 = 1848. 
18. The hospital received 37J%, or f, of $240,000 = $90,000. 

14. The quantity of iron = 70%, or .70, of 2240 lb. = 1568 lb. 

15. The amount of red fir = m%j or .66, of 12,200 ft. = 8052 ft. 
The amount of pine = 18%, or .18, of 12,200 ft. = 2196 ft. 
The amount of sprace = 6%, or .05, of 12,200 ft. = 610 ft. 
The amount of hemlock = 5%, or .05, of 12,200 ft. =610 ft. 
The amount of cedar = 2%, or .02, of 12,200 ft. = 244 ft. 

The amount of other kinds = 4%, or .04, of 12,200 ft. = 488 ft. 

16. The graph indicates Great Britain's share to be 18^% ; 

18J%, or .18i, of $21,900,000,000 = $4,051,500,000, Great Britain's share. 
The graph indicates Germany's share to be 11J%; 
lli%, or .llj, of $21,900,000,000 = $2,518,500,000, Germany's share. 
The graph indicates the share of the U.S. to be 11% ; 
11%, or .11, of $21,900,000,000 = $2,409,000,000, the share of the U.S. 
The graph indicates France's share to be 7^%; 
7i%, or .07i, of $21,900,000,000 = $1,642,500,000, France's share. 
The graph indicates the share of The Netherlands to be 7%; 
7%, or .07, of $21,900,000,000 = $ 1,533,000,000, the share of The Nether- 
lands. 

The graph indicates Belgium's share to be 4% ; 

4%, or .04, of $21,900,000,000 = $876,000,000, Belgium's share. 

The graph indicates Russia's share to be 3^%; 

3i%, or .03^, of $21,900,000,000 = $766,500,000, Russia's share. 

17. The imports amounted to 100% - 57J%, or 42^%. 

Since the commerce of the U.S. amounted to $2,409,000,000 [Ex. 16, 
ans.], the value of the imports = 42i%, or .42^, of $2,409,000,000 = 
$1,023,826,000. 

The value of the exports = $2,409,000,000 - $1,028,825,000 = 
$1,385,175,000. 
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2. $14 -4- ^60 = .23i ; that is, f$>U is .23J, or 23J%, of ^QO. Q_ 

3. $60 -J- $76 = .80; that is, $60 is .80, or 80%, of $76. 

4. $16 -^ $14 = 1.142 ; that is, $ 16 is 1.14^, or 114^%, of $14. 
6. $14 H- $16 = { ; that is, $14 is J, or 871^0, of $16. 

6. $32 -T- $ 1600 = .02 ; that is, $32 is .02, or 2%, of $1600. 

7. 900 yd. 4- 160 yd. = 6 ; that is, 900 yd. is 6 times, or 600% of, 160 yd. 

8. 160 yd. -T- 900 yd. = J ; that is, 160 yd. is J, or 16^%, of 900 yd. 

9. 2 hr. 40 min. = 2f hr. ; 2| hr. h- 8 hr. = J ; that is, 2 hr. 40 min. is J, or 
33i%, of 8 hr. 

10. i ^ 30 = ri^j = .OOJ ; that is, J is .00§, or |%, of 30. 

11. i -^ J = i; that is, i is i, or 60%, of J. 

12. .626 -4- 1 = .625 ; that is, .626 is .626, or 62i%, of 1. 
18. .12J -. .76= J ; that is, .12i is J, or 16}%, of .76. 
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14. 2600 -T- 6000 = .41} ; that is, 2600 is .41}, or 41} %, of 6000 ; 
Hence, 41}% is in New York. 

900 -7- 6000 = .16 ; that is, 900 is .15, or 16yo, of 6000 ; 
Hence, 16% is in Illinois. 

15. The total yield of cocoa = 1000 x If lb. = 1760 lb. ; 

910 lb. ^ 1760 lb. = .52 ; that is, 910 lb. is .62, or 62%, of 1760 lb.; 
Hence, 62% of the cocoa is cocoa butter. 

16. 9,000,000 bu. -f- 20,000,000 bu. = .46 ; that is, 9,000,000 bu. is .46, or 
45%, of 20,000,000 bu. Hence, 46% of the wheat went to Great Britain. 

17. 88i lb. ^ 160 lb. = .59; that is, 88^ lb. is .69, or 69%, of 150 lb.; 
Hence, 69% was graphite, and 100% - 69%, or 41 %, was clay. 

18. Its loss in weight =: 279 carats — 106 carats, or 173 carats ; 

173 -h 279 = .6^+ ; that is, 173 carats is .62, or 62%, of 279 carats ; 
Hence, Yhe loss In weight was 62 %. 

19. 676,000 -^ 1,346,000 = .428- ; that is, 575,000 is .428, or 42.8%, of 
1,346,000. Hence, the number of volumes in the New York State Library is 
42.8 % of the number in the Library of Congress. 

20. Adding the columns in the table, the population = 1,594,100,000 ; 
106,806,000^ 1,694,100,000 = . 066+ ; that is, 105,806,000 is .066, or 

6.6%, of 1,594,100,000. Hence, the population of North America is 6.6% of 
the population of the world. 
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38,482,000 -f- 1,694,100,000 = .024+ ; that is, 38,482,000 is .024, or 2.4%, 
of 1,594,100,000. Hence, the population of South America is 2.4% of the popu- 
lation of the world. 

396,406,000 -r- 1,594,100,000 = .249- ; that is, 396,406,000 is .249, or 
24.9%, of 1,594,100,000. Hence, the population of Europe is 24.9% of the popu- 
lation of the world. 

906,674,000 -^ 1,594,100,000 = .569- ; that is, 906,674,000 is .569, or 
56.9%, of 1,694,100,000. Hence, the population of Asia is 56.9% of the popula- 
tion of the world. 

140,274,000-- 1,594,100,000 = .088-; that is, 140,274,000 is .088, or 
8.8%, of 1,594,100,000. Hence, the population of Africa is 8.8 % of the popula- 
tion of the world. 

6,458,000 -■ 1,594,100,000 = .004+ ; that is, 6,468,000 is .004, or .4%, of 
1,594,100,000. Hence, the population of Australia, etc., is .4% of the popula- 
tion of the world. 

Adding the columns in the table, the area = 52,406,000 sq. mi. ; 

9,430,000 sq. mi. ^ 52,406,000 sq. mi. = .1799+, or .180- ; that is, 
9,430,000 sq. mi. is .180, or 18.0%, of 62,406,000 sq. mi. Hence, the area of 
North America is 18.0% of the total land area. 

6,856,000 sq. mi. -^ 52,406,000 sq. mi. = .131- ; that is, 6,856,000 sq. mi. 
is .131, or 13.1%, of 52,406,000 sq. mi. Hence, the area of South America is 
13.1% of the total land area. 

3,842,000 sq. mi. -r- 52,406,000 sq. mi. = .073+ ; that is, 3,842,000 sq. mi. 
is .073, or 7.3%, of 52,406,000 sq. mi. Hence, the area of Europe is 7.3% of 
the total land area. 

17,056,000 sq. mi. -i- 62,406,000 sq. mi. = .325+ ; that is, 17,056,000 sq. 
mi. is .325, or 32.5%, of 52,406,000 sq. mi. Hence, the area of Asia is 32.6% of 
the total land area. 

11,512,000 sq. mi. h- 52,406,000 sq. mi. = .2196+, or .220- ; that is, 
11,512,000 sq. mi. is .220, or 22.0%, of 52,406,000 sq. mi. Hence, the area of 
Africa is 22.0% of the total land area. 

3,466,000 sq. mi. -- 52,406,000 sq. mi. = .066- ; that is, 3,456,000 sq. mi. 
is .066, or Q.Q%j of 62,406,000 sq. mi. Hence, the area of Australia, etc., is 
6.6% of the total land area. 

264,000 sq. mi. -r- 52,406,000 sq. mi. = .005- ; that is, 254,000 sq. mi. is 
.005, or .5%, of 62,406,000 sq. mi. Hence, the area of the South Polar Lands is 
.5% of the total land area. 

21. Great Britain's share of the total commerce was 18J%. 

Germany's share was lli^o; since 11J%-^ 18i% = .622-, the commerce 
of Germany was .622, or 62.2%, of that of Great Britain. 
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The share of the U.S. was 11 % ; since 11 % -^ 18^% = .596-, the commerce 
of the U.S. was .695, or 59.5%, of that of Great Britain. 

The share of France was 1\% ; since 7^% -?- 18 J % = .405+, the commerce 
of France was .405, or 40.5%, of that of Great Britain. 

The share of The Netherlands was 7%; since 7%-4- 18^% = .378+, the 
commerce of The Netherlands was .378, or 37.8%, of that of Great Britain. 

Belgium's share was 4%; since 4%-i- 18J% = .216+, the commerce of 
Belgium was .216, or 21.6%, of that of Great Britain. 

The share of Russia and Finland was 3^%; since 3^%-^ 18J% = .189+, 
the commerce of Russia and Finland was .189, or 18.9%, of that of Great Britain. 

Of the total commerce the share of the U.S. was 11%. 

Great Britain's share was 18i%; since 18i%-4- 11% = 1.682-, the com- 
merce of Great Britain was 1.682, or 168.2%, of that of the U.S. 

Germany's share was 11 J%; since llJ%-4-ll% = 1.046+, the commerce 
of Germany waa 1.046, or 104.5%, of that of the U.S. 

France's share was 7^%; since 7J%-7- 11% = .682-, the commerce of 
France was .682, or 68.2%, of that of the U.S. 

The share of The Netherlands was 7 % ; since 7 % h- 11 % = .636+, the com- 
merce of The Netherlands was .636, or 63.6%, of that of the U.S. 

Belgium's share was 4%; since 4%h- 11% = .364-, the commerce of 
Belgium was .364, or 36.4%, of that of the U.S. ^ 

The share of Russia and Finland was 3^%; since 3|%-^ 11% = .318+, 
the commerce of Russia and Finland was .318, or 31.8%, of that of the U.S. 
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8. Let X = the number. 

Then, .91 x = $2184, 
and a; = a 2184 ^ .91 = $ 2400. 

4. Let X = the number. 
Then, .02^0; = $864, 

and X = $864 -- .0226 = $38,400. 

5. Let X = the number. 
Then, .62ix, or |a; = 5500, 

and X = 5500 -r- 1 = 8800. 

6. Let X = the number. 
Then, .15 a; = $63.90, 

and X = $63.90 -4- .15 = $426. 

7. Let X = the number. 
Then, .05 a; = $2.25, 

and x = $2.25-f-.05 = $45. 
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19. The graph indicates 
Let X = 

Then, .32 « = 

and x = 



: the number. 

:$5.73, 

: ^6.73 ^i = $17.19. 

: the number. 

: 1365, 

: 1366 -i- J = 1560. 

: the number. 

:5200, 

: 6200 ^ .0625 = 83,200. 

: the number. 

: 4525, 

: 4525 H- f = 7240. 

: the total number of acres. 

:319, 

: 319 -4- .68 = 650, the total number of acres. 

: the total number of barrels. 

: 18,000,000, 

: 18,000,000 -T- .72 = 25,000,000, the total number of 

barrels. 
= the number of tons produced. 
: 37,800, 
: 37,800 -^ .84 = 45,000, the total number of tons. 

: the entire number of coaches. 

: 13,580, 

= 13,580 --r .485 = 28,000, the total number of coaches. 

: the total number of immigrants. 

= 151,590, 

: 151,590 -f- .186 = 816,000, the total number. 

: the area of Lake Superior in square miles. 

: 9960 + 24 = 9984, 

: 9984 H- .32 = 31,200, the area in square miles. 

: the income in dollars. 

= .25 of $ 1,875,000 = $ 468,760, 

= 1468,750 -4- .16 = .$ 3,125,000, the income. 

the production of the U.S. to be 32 %. 

: the production of the world in tons. 

352,000,000, 

352,000,000 -f- .32 = 1,100,000,000, the total number 
of tons. 
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The graph indicates the production of Great Britain and Ireland to be 
62% -32%, or 30%, of the total production = 30 %, or .30, of 1,100,000,000 T. 
= 330,000,000 T. 

The graph indicates the production of Germany to be 82 % — 62 %, or" 
20%, of the total production = 20%, or J, of 1,100,000,000 T. = 220,000,000 T. 
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1. 4800 increased by 16^%, or J, of itself = 4800 + 800 = 6600. 

2. 1800 decreased by 37i%, or |, of itself = f of 1800 = 1125. 

3. $2.50 less 40%, or |, of itself = f of $ 2.50 = .$ 1.60, the decreased cost. 

4. 13,600 increased by 87i%, or J, of itself = IJ of 13,600 = 26,600, the 
number of farms at the beginning of this century. 

6. The increase m number = 17,010,000 - 13,600,000 = 3,510,000 ; 3,510,000 
-r- 13,600,000 = .26 ; that is, 3,510,000 is .26, or 26%, of 13,600,000. Hence, the 
increase was 26%. 

6. The decrease in tonnage =450,000 T. -225,000 T. =226,000 T. ; 226,000 T. 
H- 460,000 T. = J ; that is, 226,000 T. is i, or 60 %, of 460,000 T. Hence, the 
decrease was 60 %. 

7. 20,904 T. decreased by 12^%, or J, of itself = 20,904 T. -2613 T. = 
18,291 T., the actual weight of the currants. 

8. 48 lb. less 33^%, or J, of itself = 48 lb. - 16 lb. = 32 lb., its weight after 
boiling ; 32 lb. less 25 %, or J, of itself = 32 lb. - 8 lb. = 24 lb., its final weight. 
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9. The decrease in price = $ 40 - 1 16.60 = $ 23.40 ; $ 23.40 h- 1 40 = .68i ; 
that is, $23.40 is .58i, or 68^%, of $40. Hence, the decrease was 58^%. 

10. $4.17 less 55% of itself = 100% - 55%, or 46%, of $4.17 = $ 1.8766, or 
$ 1.88, the average value in Illinois. 

$4.17 plus 111% of itself = 100% + 111%, or 211%, of $4.17 = $8.7987, 
or $8.80, the average value in New York. 
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8. Since 138 is equal to a certain number increased by 16 % of itself, 138 is 
116% of the number, or 1.15 times the number. 
Hence, the number = 138 -^ 1.16 = 120. 

4. Since 366 is equal to a certain number increased by 25 % of itself, 365 is 
125 %, or {, of the number ; hence, the number = 366 -i- 1 = 292. 
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6. Since 2345 is equal to a certain number decreased by 12 J %, or J, of itself, 
2345 is i of the number ; hence, the number = 2846 -^ J = 2680. 

6. Since 1612 is equal to a certain number decreased by 35% of itself, 1612 
is 65%, or .65, of the number ; hence, the number = 1612 -^ .65 = 2480. 

7. Since 420 is equal to a certain number increased by 60 % of itself, 420 is 
160%, or I, of the number. 

Hence, the number of oranges in the first crop = 420 -^ | = 280 oranges. 

8. Since ^1408 is equal to a certain amount decreaaed by 78% of itself, 
i^ 1408 is 22 %, or .22, of the amount. 

Hence, the original value of the grain = $ 1408 h- .22 = ^ 6400. 

9. Since 204.6 is equal to a certain number less 7% of itself, 204.6 is 93 %, 
or .93, of the number. 

Hence, the normal number of bushels = 204.6 million -j- .93 = 220 million 
bushels, or 220,000,000 bushels. 

10. Since 1,440,000 T. is equal to a certain quantity less 68% of itself, 
1,440,000 T. is 32%, or .32, of that quantity. 

Hence, the amount harvested the previous season = 1,440,000 T. h- .32 
= 4,600,000 T. 

11. Since 121,000 is equal to a certain number increased by 120 % of itself, 
120,000 is 220% of the number, or 2.20 times the number. 

Hence, the amount of dirt removed in June= 121,000 cu. yd. -f 2.2, or 
66,000 cu. yd. 
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1. $ X = 16 %, or .16, of .$ 375 = $ 60. 

2. .I5x = $2.25--12i% = .«;2.26-- J=$18. 
8. x% = .125 ^ .75 = .16f, or 16f %. 

4. x = J^250% = i-5 = A. 

6. a; = i %, or .00}, of 2364 = 5.91. 

6. x% = A-A = i, or20%. 

1. x= 23i 4- 47 % = 23.5 -4- .47 = 50. 

8. x% = 4qt. ^6gal. = 4qt. -24qt. = J, or 16| %. 

9. X = 113% of, or 1.13 times, 7910 = 8938.3. 

10. Since $ 10,650 is 100% + 113%, or 213%, of $ x, $a = $ 10,650 - 2.13 = 
$5000. 

11. Since 3640 mi. is 100% + 133^%, or |, of x mi., x mi. = 3640 mi. -^ J = 
1660 mi. 

12. X lb. = 1281 lb. - 4% of 1281 lb. = 1281 lb. - 51.24 lb. = 1229.76 lb. 
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18. Since $1247.92 = 100% -24%, or 76%, of $«, $« = $1247.92 -*- .76 = 
$1642. 

14. X = 100% - 83 J %, or 16f %, of 6036 = i of 6036 = 1006. 

16. Since $4800.40 = 100 7o- 66f%, or J, of $x, $x = $4800.40 -«- J = 
$14,401.20. 

16. The load weighed 64%, or .64, of 18,700 lb. = 11,968 lb. 

17. Since 1,716,000 mi. was 35%, or .35, of the total length of wires, the 
entire amount = 1,715,000 mi. -r- .35 = 4,900,000 mi. 

18. 120,000 postal cards weigh 120.090 x 5 lb. = 600 lb. ; 414 lb. h- 600 lb. = 
.69; that is, the spruce was .69, or 69%, of the material. 

132 lb. -ir 600 lb. = .22 ; that is, the poplar was .22, or 22%, of the ma- 
terial. 

19. 100% of 126,000,000 lb. less 80% of it = 20%, or J, of 125,000,000 lb. = 
26,000,000 lb., the quantity imported from the U.S. 25 yr. later. 

100% of 30,000,000 lb. plus 600% of it = 700% of 30,000,000 lb. =7 
X 30,000,000 lb., or 210,000,000 lb., the quantity imported from Canada 26 yr. 
later. 

30. Since 920,000 T. is equal to a certain quantity less 68% of itself, 920,000 
T. = 32 %, or .32, of that quantity ; hence, the output of steel in this country = 
920,000 T. -T- .32 = 2,875,000 T. 

Since 920,000 T. is equal to a certain quantity increased by 2| % of itself, 
920,000 T. = 102f % of, or 1.02f times, that quantity ; hence, the output of steel 
in England = 920,000 T. -f- 1.02J = 900,000 T. 
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1. From the key, les represents $2.50, the cost, and as a; represents $3.00, 
the selling price ; $3.00 - $2.50 = $.50, the gain ; $ .50 -r- $2.50 = ^, or 20% ; 
hence, the gain is 20 % of the cost. 

2. From the key, a « a; represents $3.44, the cost, and a or represents $3.87, 
the selling price ; $ 3.87 - $3.44 = $.43, the gain ; $.43-4- $3.44 = .125, or 12J%; 
hence, the gain is 12^% of the cost. 

8. From the key, af represents 36^, the cost, and nl represents 42^, the 
selling price; 42^-36^=0^, the gain; 6^-4-36^ = }, or 16j%; hence, the 
gain is 16}% of the cost. 

4. From the key, re represents 75^, the cost, and fs represents 60^, the 
selling price ; 75^ — 60^ = 15 J^, the loss ; 15^ -r- 75 j^ = J, or 20%; hence, the 
loss is 20% of the cost. 
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6. From the key, pxs represents $ 1 . 10, the cost, and g x represents $ . 99, the 
selling price ; $1.10 - $.99= $.11, the loss; $.11 ^ $1.10 =^, or 10%; hence, 
the loss is 10% of the cost. 

6. From the key, p I s represents $ 1.20, the cost, and^ a; s represents $ 1.10, 
the selling price ; $ 1.20 - $ 1.10 = $ . 10, the loss ; $ . 10 -r- $ 1.20 = .08J, or 8J % ; 
hence, the loss is 8}% of the cost. 

7. From the key, le represents 25^, the cost, and as represents 80^, the 
selling price ; 30^—26^=6^, the gain; 6^-t-25^=J, or 20%; hence, the 
gain is 20 % of the cost 

8. From the key, n o represents 48 ^, the cost, and n I represents 42 ^, the 
selling price ; 48 ^ — 42 ^ = 6^, the loss ; 6^ -^ 48^ = J, or 12|% ; hence, the loss 
is 12jyoOf the cost. 

9. From the key, p/Zc represents $16.25, the cost, a,nd pges represents 
$19.50, the selling price; $19.60 -$16.25 = $3.25, the gam; $3.25-^ $16.25 
= .20, or 20% ; hence, the gain is 20^0 of the cost. 

10. From the key, Infs represents $24.60, the cost, and asre represents 
$30.75, the selling price ; $30.75 - $24.60 = $6.15, the gain ; $6.15 -r- $24.60 = 
.25, or 25%; hence, the gain is 25% of the cost. 

11. The cost, $4, is written I]AVJ ^^® selling price = $4 + 25%, or J, 
of $4 = $5, written QAVJ hence, the complete mark is p^^ . 

12. The cost, $6.48, is written C HFI ; the selling price = $6.48 + 25%, or 
J, of $6.48 = $8.10, written fl _l A J lience, the complete mark is 7=\^ • 

18. The cost, $24.56, is written U H D C ; the selling price = $ 24.56 + 25%, 
or J, of $ 24.56 = $ 30.70, written L A "1 A ; lience, the complete mark is '—'•-^bj'— . 

14. The cost, $15.20, is written JDUAJ the selling price =$ 15.20 + 
25%, or 4, of $15.20 = $19, written _inAV> hence, the complete mark is 
-JDUA 
JFAV 

16. The cost, $.96, is written PC ; the selling price = $.96 4- 25%, or }, of 

$.96 = $1.20, written _|LJ A I lience, the complete mark is y- - 

16. The cost, $ 1.20, is written _J U A ; the selling price = $ 1 .20 - 12 J %, or 
J, of $1.20 = $1.05, written J aD 5 lience, the complete mark is =y=i^. 

17. The cost, $3.60, is written L C A ; the selling price = $3.60 - 12i%, or 
J, of $3.60 = $3.15, written | !□ ; hence, the complete mark is p=J-^^- 
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18. The cost, $48.72, is written I]nn|_j; the selling price = $48.72 — 
12^%, or J, of $48.72 = $42.63, written HUC L > hence, the complete mark is 

19. The cost, .$10, is written J AW; the selling price = $10- 12 J %, or 
J, of $10 = $8.75, written n~in J hence, the complete mark is -^ dfL:^ ' 

aO. The cost, $.88, is written flV ; the selling price = 8.88 -121 7o» or J, 
of $.88 =$.77, written ~1 V ; hence, the complete mark is W-^- 

21. The cost, 5^, is written aD; the selling price = 5 ^ + 20 %, or |, of 
5^ = 6^, written A [T; hence, the complete mark is — zz. . 

22. The cost, 12>, is written _\\_J; the selling price = 12^+ 16 j%, or J, of 
12^ = 14^, written _J^ ; hence, the complete mark is=^ • 

23. The cost, 4^, is written AH; the selling price = 4^ + 25%» or J, of 
4^=5^, written aD 5 hence, the complete mark is ^~ • 

24. The cost, $1.28, is written JUfl ; the selling price = $1.28 +12i%, or 
J, of $1.28 = $1.44, written . J U V ; hence, the complete mark is ^*=:^' ■ 

26. The cost, $2.60, is written UD A ; the selling price = $2.50 + 50%, or 
J, of $2.50 = $3.75, written L "ID ; hence, the complete mark is MMAj- 

26. The cost, $2.76, is written \_J "ID ; the selling price = $2.75 + 40%, or 
.40, of $2.75 = $ 3.85, written L HD ; hence, the complete mark is ^ '^ - 

27. 65^ - 40^ = 15)^, the gain ; 16^ -r- 40^ = f, or 37J% ; that is, the gain is 
37J%of thecost. 

28. At 26^ per 100 lb., 300 T., or 600,000 lb., of ice sold for 6000.00 x $.26, 
or $ 1600 ; $ 1500 - $ 750 = $ 750, his gain ; since $ 750 -- $ 750 = 1, or 100 %, the 
gain was 100% of the cost. 

29. Since 30%, or .30, of the cost was $157.53, the cost = $157.53 -^ .30 = 
$525.10. 

80. 3000 catalogues sold for 3000 x $.03 J = $97.50 ; since $97.50 = the cost 
+ 25% of it = 125%, or f, of the cost, the catalogues cost the printer $97.50 -r- 
J = $78. 
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81. J of $30 = .$16, the cost per case ; 

y Jij of $ 16 = $ . 16, the cost per basket ; 

Since the gain = 33J%, or J, of 16^ = ^^, the selling price = 16^ + 6^ = 
20^. 

82. The cost per short ton =MJ8 o^ ^^-^O = $3.76 ; 

The net selling price per short ton = $ 6.40 - $ .40 = $5 ; 

The gain = $ 5 - $3.75 = .$ 1.25 ; 

$1.25 -r- $3.75 = i, or 33J% ; that is, the gain was S^ % of the cost. 
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33. 80% of the market value represents the cost, 120% the selling price, and 
120%- 80%, or 40%, the gain; 40%-t-80%= J, or 60%; that is, the gain was 
60% of the cost. 

34. 90% of the market value represents the cost, 1 12J % the selling price, and 
n2i%-90%, or 22J«/o. the gain; 22i%-^ 90% = .25, or 26%; that is, the gain 
is 25% of the cost. 

35. The selling price = $ 1.80 + 20%, or J, of $ 1.80 = $2.16. Since $2.16 = 
the marked price less 10% of itself, $2.16 is 90%», or .90, of the marked price ; 
hence, the marked price =c $2.16 -4- .90 = $2.40. 

36. The selling price = $3.60 + 16J%, or J, of $.3.60 = $4.20. Since $4.20 = 
the marked price less 20% of itself, $4.20 was 80 y^, or .80, of the marked price ; 
hence, the marked price = $4.20 -j- .8 = $6.26. 

87. The amount received = 50 x $48 = $2400 ; 

The first $ 1200 = the cost plus 20 % of itself = 120%, or {, of the cost ; 

Hence, the cost = $1200 -r- ^ = $1000 ; 

The other $ 1200 = the cost less 20% of itself = 80%, or |, of the cost ; 

Hence, the cost = $ 1200 -4- J = $ 1 500 ; 

The total cost = $1000 + $ 1500 = $2500 ; 

Therefore he lost f 2500 - $ 2400 = $ 100. 
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2. Amount of sales = 300 x $ 4 = $ 1200.00 

Commission =5% of $1200 = $60.00 

Freight, etc. ........ 00.50 160.50 

Net proceeds $1049.50 

8. Amount of sales = 1000 x $ .73} = $ 735.00 

Commission = 1000 x $ .OOJ = $ 1 .25 

Freight, etc. . , 25.00 26.26 

Net proceeds • $708.76 
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" 4. Amount of sales = 100 x $18.50 = $1860.00 
Commission =37oOffl850 = $65.50 

Freight, etc 56.00 ^ 111.50 

Net proceeds $ 1738.50 

5. Amount of sales =1600 x $.20 = $300 
Commission = 5 '/q of $ 300 = $ 1 5 

Freight, etc. 5 20 

Net proceeds $280 

6. Amount of sales = 225 x $1.76 = $393.76 
Commission = 40 % of $ 393. 75 = $ 157. 60 

Freight, etc 10.50 168.00 

Net proceeds $225.75 

7. Amount of sales = 4760 x $ . 10} = $ 610.63 
Commission =2}% of $510.63 = $12.77 

Freight, etc. 45.75 58.52 

Net proceeds $452.11 

8. Amount of sales = 1000 x $1.75 = $1750.00 
Commission = 7 % of $ 1750 = $ 122. 50 

Freight, etc 25.00 147.50 

Net proceeds $1602.50 

9. He collected 75%, or }, of $4000 = $3000 ; 

His commission = 15%, or .15, of $3000 = $460 ; 
The creditors received $3000 - $450 = $2550. 

10. 20,000 X $.00J = $25, the brokerage. 

11. I must pay J%, or .OOJ, of $5000 = $12.50. 

12. His commission on one book is 40%, or |, of $6 = $2 ; he must there- 
fore sell as many books as $2 is contained times in $240, or 120 books. 

18. $2i-j-$62J = .04 ; that is, $2J is .04, or 4%, of $62^ ; hence, the com- 
mission was 4%. 
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14. 1840 X $ .15 = $276, the amount of the sales ; 
6%, or .05, of $276 = $13.80, the commission ; 
$276 — $13.80 = $262.20, the net proceeds. 

16. 91,000 X $ .09 = $8190, the sum paid ; 

i%, or .OOi, of $8190 = $40.95, the brokerage. 
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16. 2%, or .02, of $6500 = $110, the commission, city house ; 
$6600 — $110 = $6390, the net proceeds, city house ; 

3%, or .03, of $2800 = $84, the commission, country property ; 
$2800 — $84 = $2716, the net proceeds, country property ; 
$6390 + $2716 = $8106, the net proceeds, both sales. 

17. For 346 subscriptions he received $346 ; $86.60 -i- $346 = .26 ; that is, 
his commission was .25, or 2b%, of the sum received. 

18. $3750-7-$ 60,000= .076 ; that is, the commission is .076, or 74%, of the sales. 

19. 2%, or .02, of $76,000 = $1600, his commission for the year ; 
62 X $26 = $1300, his salary for the year ; 

$ 1600 + $ 1300 = $ 2800, his income for the year. 

20. By the accepted offer iiis Commission = 2%, or .02, of $60,000 = $1200 ; 
$ 1200 + $ 1500 = $ 2700, his income ; 

He is $2700 — $2600, or $200, better off than by the first offer. 

The commission by the third offer = 6 % , or .06, of $ 60,000 = $ 3600 ; 

He is $3600 - $2700, or $900, worse off than by the third offer. 

21. 626 lb. butter cost 626 x $.19 = $118.76'; 

346 lb. butter cost 346 x $.17i = $60.37i, or $60.38 ; 

3000 eggs cost 30.00 x $ 1 .50 = $ 46 ; 

126i lb. cheese cost 126i x $.11^ = $14.64{, or $14.65; 

20 bbl. sweet potatoes cost 20 x $ 1.76 = $35 ; 

Hence, the total cost = $ 118.76 -f $ 60.38 -f $ 46 + $ 14.66 -f $36 = $ 273.68 ; 

The commission = 2%, or .02, of $273.68 = $5.4736, or $5.48 ; 

Then the cost, commission, and cartage =$ 273.68 +$ 5.48 -f$ 2.60 =$281. 66. 

22. 8000 bu. of corn cost 8000 x $ .^2 = $1760 ; the commission = 2%, or .02, 
of $1760 =$36.20; the elevator charges = 8000 x^.00i = $40; then the total 
cost = $1760 -f $36.20 + $806.40 + $30.40 -f $80 -h $40 = $2762. 

The cost per bushel = $2762 - 8o6(r= $ .344, or 34.4^. 
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2. $2400 - 10% of $2400 = $2400 - $240 = $2160 ; 

$2160 - 20% of $2160 = $2160 - $432 = $ 1728 ; 

$ 1728 - 25% of $ 1728 = $ 1728 - $ 432 = $ 1296, the net price. 

$2400 - 20% of $2400 = $2400 - $480 = $1920 ; 

$ 1920 -- 25% of $ 1920 = $ 1920 - $480 = $ 1440 ; 

$ 1440 - 10% of $ 1440 = $ 1440 - $ 144 = $ 1296, the net price. 

Hence, the results are the same. 
8. $600-20% of $500 = $600-.S100 = $400; 

$400 - 10% of $400 = $400 - $40 = $360, the net amount. 

$ 600 — $ 360 = $ 140, the total discount. 
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4. 1750 -30% of $750 = 1760 -$225 = $626; 

$ 526 — 20 % of $ 626 = $ 526 — $ 106 = $ 420, the net amount. 
$ 760 — $420 = $330, the total discount. 

5. $840-20% of $840=^840-$168 = $672; 
$672 - 10% of $672 = $672 - $67.20 = $604.80 ; 

$604.80 - 6% of $604.80 = $604.80 - $30.24 = $674.66, the net amount. 
$840 — $574.56 = $265.44, the total discount. 

6. $932 - 26% of $932 = $932 - $233 = $699 ; 
$699 - 16% of $699 = $699 - $ 111.84 = $687.16 ; 

$687.16-6% of $587.16 = $587.16 -$29.36 ($29,358) = $657.80, the 
net amount. 

J - $657.80 = $374.20, the total discount. 



7. $372.60 - 40% of $372.60 = $372.60 - $149 = $223.60; 

- $223.60 - 10% of $223.60 = $223.60 - $22.35 = $201.15 ; 

$201.16-6% of $201.16 = $201.15 -$10.05J=$191.09J, the net 
amount. 

$372.60 - $191.09J = $181.40f, the total discount. 

8. The cost at the list price = 280 x $ .12 J = $ 36 ; 
$35 - 20% of $36 = $36- $7 = $28 ; 

$ 28 - 6 % of $ 28 = $28 - $ 1.40 = $ 26.60, the net cost. 

9. $375 - 40% of $376 = $375 - $150 = $226 ; 

$226 - 4% of $226 = $225 - $9 = $216, the net amount. 

10. The cost at the list price = 360 x $ 1.25 = $450 ; 

The discount for payment in 10 days =4% of $450 = $ 18 ; 
The discount for payment in 30 days = 3% of $ 450 = $13.50 ; 
He therefore pays $ 18 - $ 13.50, or $ 4.50, less. 

11. 36% of $440 = $ 154, the direct discount ; 
$4^0 - 20% of $440 = $440 - $88 = $352 ; 

16 7o of $352 = $62.80 ; $88 + $62.80 = $140.80, successive discounts; 
$154 - $ 140.80 = $ 13.20, the difference. 

12. $600 - 46% of $600 = $600 - $270 = $330, the net price, direct dis- 
count ; , 

$600 - 26% of $600 = $600 - $ 150 = $450 ; 

$460 - 16% of $450 = $450 - $67.50 = $382.60 ; ^^ 

$382.50 - 5% of $382.60 = $382.50 - $19,126 = $363,375, the net price, 
successive discounts ; 

Hence, the direct discount gives the lower price by $363,375 — $330, or 
$33,375. 
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18. The first discount reduced the price to 100%-12i7o» or 87J%, of the 
list price ; the second discount reduced it to 100% — 4%, or 96yo» of this, or to 
96% of 871 % of the list price ; Jbhat is, to 84% of the list price. 
Hence, the entire discount was 100% — M%, or 16%. 

14. 40% of the list price represents the gain and 100% - 40%, or 60%, of the 
list price, the cost ; 40% ^ 60% = } ; that is, the gain is J, or 66}%, of the cost. ^ 

15. The first discount reduces the price to 100% — 16%, or 85%, of the list 
price; the second discount is 10% of 85% of the list price, or8J%of the list 
price ; hence, successive discounts of 15% and 10% are the same as a single dis- 
count of 15% + 8i%, or 23i%. 
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2; The tax rate = .^82,965. 12 -5- $12,346,000 = .00672, or 6.72 mills per 
dollar. 

8. The rate being 6.72 mills per dollar [Ex. 2, ans.], or .00672, his tax = 
.00672 X $12,500 = $84; 

The collector's fee = 1% of $84 = $.84 ; 
Hence, he must pay $84 -j- $.84, or $84.84. 
4. The rate = $27,825 -r- $ 15,900,000 = .00175, or If mills per dollar. 
6. Deducting poll tax, the property tax = $206,200 - $9115 = $197,085 ; 
The rate = $197,085 -r- $23,462,500 = .0084, or 8| mUls per dollar. 

6. Since the tax rate is 8} mills [Ex. 5, ans.], or .0084, the tax on $ 40,000 
+ $26,000, or $65,000 = .0084 of $65,000 = $646 ; the poll tax is $1 [Ex. 5] ; 
the collector's fee on $546 + $1, or $547 = i% of $547 = $2. 73 J, or $2.74. 

Hence, the citizen must pay $547 + $2.74 = $549.74. 

7. Since f % of the total tax is for collection, 100%- |%, or 99J%, of the 
tax must be the cost of the courthouse, $53,595. 

Hence, the county tax = $53,595 -f- .99 J = $64,000. 

8. $ 93, 100,000 -h $ 36,400,000 = $ 129,500,000, the taxable properHJr ; 
80% of $ 129,500,000 = $ 103,600,000, the assessed valuation ; 
.0186 of $103,600,000 = $ 1,926,960, the amount of tax raised. 

9. At $1,413 per $100, the tax in Manhattan on $3,483,793,382 + 
$649,843,253, or $4,033,636,635 = 40,336,366.36 x $1,413 = $66,996,285.65266, 
or $66,996,285.65. 

At $ 1.413 per $ 100, the tax in the Bronx on $247,090,767 -f $ 14,762,041, 
or $261,852,808 = 2,618,528.08 x $1,413 = $3,699,980.17704, or $3,699,980.18. 

At $1,489 per $100, the tax in Brooklyn on $853,742,367 + 
8100,052,348, or $953,794,705 = 9,537,947.05 x $1,489= $14,202,003.15746, or 
$14,202,003.16. 
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At $1,475 per .$ 100, the tax in Queens on $123,781,723 + $10,176,900, 
or $133,968,623 = 1,339,586.23 x $1,475 = $1,975,889.68925, or $ 1,975,889.69. 

At $1,496 per $100, the tax in Richmond on $43,124,597 + $6,031,550, 
or $49,156,147 = 491,661.47 x $1,496 = $735,375.95912, or $ 735,375.96. 
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The tax rate per $100 was reduced $2.14 - $1.90, or $.24 ; 
The tax reduction on $64,600 = 645.00 x $.24 = $ 154.80. 
11. Since the rate was ^^^ of a mill per dollar, or .000154, the total state tax 
= .000154 of $7,738,165,640 = $1,191,677.508660, or $1,191,677.51. 

17. Tax on $80,000 = $ 139.20 
Tax on 9,000 = 15.66 

Tax on 600= 1.044 

Tax on $2504 =$4,357, Tax on 10= .017 

or $4.36 Tax on 4= .007 



10. 



18. Tax on $2000 = $3.48 
Tax on 500 = .87 
Tax on 4 = .007 



Hence, his total tax = $4.36 + $1 
= $5.36 

14. Tax on $3000 = $6.22 
Tax on 500 = .87 
Tax on 50 = .087 
Tax on 6= .01 

Tax on $3556 = $6,187, 
or $6.19 

16. Tax on $4000 = $6.96 
Tax on 10= .017 

Tax on 2 = . 003 

Tax on $4012 = .^6.980, 
or $6.98 

16. Tax on $70,000 = $121.80 
Tax on 300 = .622 

Tax on 40 = .07 

Tax on 5= .009 

Tax on $70,345 = $ 122.401, 
or $122.41 



Tax on $89,614 = $155,928, 
or $155.93 

18. Tax on $600,000 = $1044.00 
Tax on 40,000 = 69.60 
Tax on 3,000 = 5.22 

Tax on 200 = ^348 

Tax on $643,200 = $1119.168, 
or $1119.17 



19. 



Tax on $500,000 = $870.00 
Tax on 20,000 = 34.80 
Tax on 1,000 = 1.74 



ao. 



21. 



Tax 


on 


$521,000 = 


= $906.54 


Tax 


on 


$ 700,000 = 


= $1218 


Tax 


on 


60,000 = 


87 



Tax on $ 750,000 = $ 1305 

Tax on $ 600,000 = $ 1044.00 
Tax on 40,000 = 69.60 
Tax on 1,000= 1.74 

Tax on $641,000 = $ 1115.34 
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1. 30% of $ 150 = $46, the ad valorem duty ; 
460 X $.22 = $99, the specific duty ; 
$45 + $90 = $ 144, the whole duty. 

PROO. AR. KEY — 12 
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2. 40% of $4125 = $ 1660, the duty. 

8. 3000 X $.05 = $ 150, the duty. 

4. 100 X 76.5 lb. = 7650 lb., the total weight ; 

7650 X $.07 = I 535.60, the duty. 
6. 20 % of $ 6430 = $ 1286, the duty. 

6. 15 % of $ 600 = $ 90, the ad valorem duty ; 

100 doz. = 1200 ; 1200 x $.16 = $ 192, the specific duty ; 
$90 + $ 192 = $ 282, the total duty. 

7. 60% of $ 7500 = $ 3750, the duty. 

8. 10,000 X $ .25 = $ 2500, the duty. 
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9. 750 X $.06 = $45, the duty. 

10. 60 % of $ 550 = $ 330, the duty. 

11. 400 X $ 1.50 = $ 600, the total value ; 

35% of $600 = $210, the ad valorem duty ; 
400 X 36 lb. = 14,400 lb., the total weight ; 
14,400 X $ .01 = $ 144, the specific duty ; 
$ 210 -h $ 144 = $ 354, the total duty. 

12. 25,000 cigars were valued at 25.000 x $62.50 = $1562.50 ; 

25 % of $ 1562.50 = $390.62 J, or $ 390.63, the ad valorem duty ; 
The number of boxes of cigare = 25,000 -4- 50, or 500 boxes ; 
The total weight = 500 x lOJ oz. = 5250 oz . = 328 J lb. ; 
328 J X $4.50 = $1476.56J, or $ 1476.57, the specific duty ; 
$ 390.63 + $ 1476.57 = $ 1867.20, the total duty. 
18. 80 X $6 = $480, the value of the razors ; 
20% of $480 = $ 96, the ad valorem duty ; 
80 X $ 1.75 = $ 140, the specific duty ; 
The total cost = $480 + $96 + $ 140 + $4 = $720 ; 
80 doz. = 960 ; hence, each razor cost $ 720 ^ 960 = $ .75, or 75^^. 

14. Is. 6d, = 7.6s. = £.375; the cost per dozen ; 
600 X £.375 = £225, the total cost ; 
£226 = 226 x $4.8665 = $ 1094.9626 ; 

60% of $ 1094.9625 = $ 647.48126, or $647.49, the duty. 

15. £252 10s. = £252.6 = 252.6 x $4.8666 = $ 1228.79126, the value, yam ; 
£ 149 12s. = £ 149.6 = 149.6 x $4.8665 = $728.0284, the value, hose r 
40% of $1228.79125 = $491.5165, or $491.62, ad valorem duty, yam ; 
15% of $728.0284 = $109.20426, or $109.21, ad valorem duty, hose j 
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2400 X $ .881 = ^ 924, specific duty, yam ; 
384 X '15 .70 = .^268.80, specific duty, hose ; 

The total duty = $ 491.62 + $ 109.21 + $ 924 + ^ 268.80 = $ 1793.53. 
The dutiable value = 11228.79126 + $728.0284 = $1966.81966, or 
$1966.82. 
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16. 2764 fr. = 2764 x $ .193 = $ 681.522 ; 

16% of $631,622 = $ 79.7283, or $ 79.73, the ad valorem duty ; 
324 X $ .40 = $ 129.60, the specific duty ; 
$79.73 + $129.60 = $209.33, the entire duty. 

17. 125,400 fr. = 126,400 x $.193 = $24,202.20 ; 
20% of $24,202.20 = $4840.44, the duty ; 

The total cost = $24,202.20 + $4840.44 + $84.60 = $29,127.14. 

18. The cost in Italy =-600 lire = 600 x $ .198 = $96.50 ; 
The duty = 2000 x $.01^ = $30 ; 

The entire cost = $96.50 + $30 + $10.60 = $137.10. 

19. 12,440 crowns = i%^ x $4,062 = $2620.344 ; 

60% of $2520.344 = $1612.2064, or $ 1612.21, the duty. 

20. The total cost = 8260 x 7s. 2id = £ 1167 19«. i^d, = £ 1167.96876 ; ^^- ^ 
To the nearest cent, £ 1167.96875 = 1167.969 x $4.8666 = $5683.92+ ; 
The ad valorem duty = 55% of $5683.92 = $3126.156, or $3126.16 ; 

3250 yd. weigh 3250 lb. ; the specific duty = 3250 x $ .44 = $ 1430 ; 
The duty complete = $3126.16 + $1480 = $4566.16. 

21. Smce the duty on 3260 yd. of this material is $4556.16 [Ex. 20, ans.], 

the duty on 3J yd. is the same part of $4666.16 that 8J is of 3250; that tSy-s^tA* 

or TTJW J TTJW of $4666.16 = $4.56 - ; hence, the tariff adds $4.56 to the cost of a 
suit. 
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1. 35.00 X $ .70 = $24.60, the premium. 

2. For the tin roof the rate per $100 would have been 70 ^ — 60 ^, or 10 ^, less ; 

The difference in the premium on $3500 for 1 yr. = 35.00 x $ .10 = $8.50 ; 
The difference in the premiums on $8500 for 10 yr. = 10 x $3.50 = $36. 
8. 50.00 X $ .26 = $ 12.60, the annual premium. 

4. The annual premium of 50.00 x $ .26, or $ 12.8o, will amount to 12 x $ 12.60, 
or $150, in 12 yr. 

The premium for a 3-year period at twice 26^, or 60^, for $100 = 60.00 
X $ .60 = $ 25 ; since there are 4 3-year periods in 12 years, the total premium 
paid in this way = 4 x $25 = $100. 

Hence, $160 — $100, or $60, will be saved by insuring in 3-year periods. 
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5. At 60^ per |100 a premium of $9.60 pays for as many hundred dollars 
of insurance as $.60 is contained times in $9.60, or 16. 

Hence, $ 1600 is the face o^ the policy. 

6. Since $19.60 is i%, or .005, of the face of the policy, the face = $19.50 
H-.005, or $3900. 

7. Since $15.20 is the premium on 38 hundred dollars, the premium on one 
hundred dollars is $15.20 ^ 38, or $ .40. 

$.40 s- $100 = .004 ; that is, the premium is .004, or |%, of the policy. 

8. Since $4600 of the loss was covered by insurance, the owner's loss 
= $6000 — $4600, or $600 ; the insurance company's loss = $4500, the sum paid 
the owner. 

9. The total amount of insurance = $5000 + $3000 + $2000 = $10,000, of 
which ^/5/{j%, or i, was in the Phoenix, xV5^ , or .3, in the Firemen's, and 
i^/\/}Pj, or .2, in the Protective ; hence. 

The Phoenix bore J of the loss, or i of $4000 = $2000. 
The Firemen's bore .3 of the loss, or .3 of $ 4000 = $1200. 
The Protective bore .2 of the loss, or .2 of $4000 = $800. 

10. The premium at the annual rate = 2% of $ 15,000 = $300 ; 
The premium for 15 days = 14% of $300 = $42. 
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11. Since the com is worth 8000 x $.42, or $3360, and is insured for J of 
$3360, or $2940, the premium paid is 29.40 x $ .85 = $24.99 ; since all but $3360 
— $2940, or $420, is covered by insurance, the owner's loss = $ 420 -h $ 24.99 
= $444.99. 

12. The insurance on his two windows = 2 x $3.50 = $7 ; 
The insurance on his stock = 25.000 x $16 = $375 ; 
His total yearly premium = $7 + $375 = $382. 
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1. Since the premium on an ordinary life policy for $1000 at the age of 25 
is $20.70, the premium on $2000 is 2 x $20.70, or $41.40. 

2. Since the premium on a 20-payment life policy for $ 1000 at 25 yr. is 
$29.40, the premium on $5000 is 5 x $29.40, or $147. 

3. Since the premium on a 20-year endowment policy for $1000 at 20 yr. 
is $48.10, the premium on $2500 is 2.5 x $48.10, or $120.25. 

4. Since his expectation of life is 35.85 yr., and since preuaiiMfts gje paid at 
the beginning of each year, he will have paid 36 premiums. 
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Since the premium on an ordinary life policy for 1 1000 at the age of 30 
is $23.50, the total premium = 36 x j^ 23.60 = -^846 ; hence, the net cost of his 
insurance = $846 — $207.36 = $638.64. 
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5. Since the premium on a 20-payment life policy for $ 1000 at 25 yr. is 
$29.40, the premiums on $3000 for 20 yr. = 3 x 20 x $29.40 = $1764. 

6. The dividends for 20 yr. = 20 x $7 = $140 ; for 19.49 yr. = 19.49 x $2 
= $38.98; $140 + $38.98 = $178.98, the total dividends. Since the total pre- 
mium is $1764 [Ex. 5, ans.], the net cost of his insurance = $ 1764 — $ 178.98, 
or $1585.02. 

7. Since the premium on a 20-year term policy for $ 1000 at 35 yr. is $ 17.70, 
the amount of 10 premiums on $ 4000 = 10 x 4 x $ 17.70 = $ 708. 

Hence, the net cost of his insurance = $ 708 — $300 = $408. 

8. The amount of 10 premiums for $3000 = 10 x 3 x $68 = $2040 ; the 
several dividends added together = $96.67; $96.67 + $580 = $676.67 ; therefore 
he lost $ 2040 - $ 676.67 = $ 1363.33. 

9. Since the total cost for $3000 v^as $1363.33 [Ex. 8, ans.], the cost per 
thousand = i of $ 1363.33 = $454.44+. 

10. Since $30 is 6 times $5, the cost per year = 6 x $8.75, or $52.50; for 
12 yr., 12 x $52.50, or $630. 

11. For 6 weeks he received 6 x $ 30 = $ 180 ; 
For 8 v^eeks he received 8 x 2 x $30 = $480 ; 
The total indemnity = $ 180 + $ 480 = $ 660. 

12. The annual premium on $4000 = 4 x $ 11.25 = $45 ; 
The premium for 9 months = 85% of $45 = $38.25. 

18. Since }%, or .OOJ, of the average monthly pay roll was $172.50, the 
amount of the monthly pay roll = $172.60 -4- .OOf = $23,000. 
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1. 1 A. = 43,560 sq. ft., and 120 A. = 120 x 43,560 sq. ft. = 5,227,200 sq. ft. 
Since 5,227,200 is the product of the number of feet in length and the 

number of feet in v^idth, the length in feet = 5,227,200 -t- 726, or 7200 ft. 

2. Since the field was 726 ft. wide [Ex. 1], the number of rows = 726 ft. -r- 
6i ft., or 132 rows. 

8. 120 X 5} T. = 690 T., the quantity of seed cane. 

4. There were 120 A. [Ex. 3]; 2340 T. -- 120 = 19^ T., the yield per acre. 

5. Since each acre produced 19 J T. of cane [Ex. 4, ans.], the cost per ton 
= $37.05 ^19i = $1.90. 
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6. 2340 X 80 lb. = 187,200 lb., the sugar he received; 
187,200 X $.03i = $6662, his receipts. 

7. Since the cost per acre was $37.05 [Ex. 6], the cost for 120 A. [Ex. 1] = 
120 X $37.06 = $4446 ; then the receipts, $6552 [Ex. 6, ans.], less the expenses, 
$4446 = $2106, the whole gain. 

$2106 ^ 120 = $ 17.66, the gain per acre. 

8. The amount of juice extracted = 76%, or |, of 2340 T. = 1755 T. 

9. The juice contained 13J% of 1765 T., or 234 T., of sugar. 

10. 210.6 T. ^ 234 T. = .9, or ^ ; that is, the quantity of sugar extracted 
was ^jf of the total quantity. 

11. 210.6 T. of sugar [Ex. 10] were obUined from 2340 T. of cane [Ex. 8] ; 
210.6 T. -f- 2340 T. = .09 ; that is, the sugar obtained was .09, or 9%, of the raw 
cane. 
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12. 9% of 2000 lb. = 180 lb., the yield of sugar per ton of cane. 
19i X 180 lb. = 3510 lb., the yield of sugar from an acre, 

18. The mill owner paid 2340 x 80 lb. = 187,200 lb. = 93.6 T. ; 
He retained 210.6 T. - 93.6 T. = 117 T. 
117 T., or 2340 cwt., of sugar was worth 2340 x $3.50 = $8190. 

14. There were 2340 T. of cane [Ex. 13] ; 100% - 76%, or 26%, of 2340 T. 
= 685 T., the quantity of bagasse. 

15. The value of 97i T. of coal = 97i x $3.90 = $380.25, which is also the 
value of 585 T. of bagasse ; $ 380.25 -^ 585 = $ .66, the value of 1 T. of bagasse. 

16. 500 X 5 lb. = 2600 lb., the added yield per day; 

96 X 2600 lb. = 237,600 lb., the added yield in 95 days. 

17. The value of the 5 extra pounds [Ex. 16] = 5 x 3.5^ = 17.5^, or 17J^. 

18. One ton of cane takes 10% of 2000 lb., or 200 lb., of water. 

19. As many pounds of coal are needed as 8 lb. is contained times in 200 lb., 
or 26 lb. of coal. 

Since 2000 lb. of coal cost $4, 26 lb. cost ^^ of $ 4 = $ .05. 

20. Since the 5 extra pounds are worth 17 J j^ [Ex. 17, ans.] and the expense 
is 6j^ [Ex. 19, ans.], the gain per ton of cane by adding water = 17^^ — 6^ = 
12i/^-. 

21. Since the added gain per ton is 12^^ [Ex. 20, ans.], the added gain 
during the season = 600 x 95 x $ .12^ = $ 5937.50. 

22. 8% of 18 T. = 1.44 T., the average yield in Louisiana. 
12% of 34 T. = 4.08 T., the average yield in Cuba. 

12 % of 55 T. = 6.6 T., the average yield in Hawaii. 
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28. 24 X 20 lb. = 480 lb., the quantity of seed; 

480 X $ .15 = $72, the cost of the seed. 
24. These expenses per acre = $5.20 + $6.10 + $ 6.75 = $ 17.05. 

These expenses for 24 A. [Ex. 23] = 24 x $ 17.05 = $409.20. 
26. Since $409.20 was 55% of the whole cost, the cost of the crop = $409.20 
^.55 =$744. 

Since there were 24 A. [Ex. 23], the cost per acre = $ 744 -r- 24 = $ 31. 

26. The number of wagon loads = 300 T. -4- 2^ T., or 120 loads. 

27. Since the crop weighed 300 T. [Ex. 26], the tare = 8% of 300 T., or 24 T., 
and the clean beets weighed 300 T. - 24 T. = 276 T. 

28. These beets contained 2 % more than 12 % and therefore brought 2 x 25^, 
or 60^, mpre per ton ; hence, the price was $4.50 per ton, and the farmer re- 
ceived 276 X $4.50, or $1242. 

29. Since the receipts were $1242 [Ex. 28, ans.] and the expenses $744 [Ex. 
25, ans.], the profit on the crop = $ 1242 - $ 744 = $ 498. 
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80. Each ton of beets contained 14% of 2000 lb., or 280 lb., of sugar; 224 lb. 
-4- 280 lb. = .80 ; that is, the sugar extracted was 80% of the whole amount. 

81. Since the yield of sugar per ton of beets was 224 lb. [Ex. 30], the whole 
quantity extracted = 276 x 224 lb., or 61,824 lb., and the sum received = 61,824 
X$.04i= $2859.36. 

82. The total cost was $4 per cwt., or $.04 per pound; since the selling 
price was 4|^ per pound [Ex. 31], the gain per pound = 4f^ — 4^ = f^, and 
the gain on 224 lb. [Ex. 30] = 224 x $ .OOJ = $ 1.40. 

88. 46,339 T. -r- 105 = 431.8 T., the quantity used per day. 

84. Its daily capacity = 431.8 T. -- .85 = 508 T. 

85. Coal cost 9660 x $2.50 = $24,150. 

36. Lime rock cost 3220 x $ 1.90 = $ 6118. 

87. Sulphur cost 21,000 x $.02} = $472.60. 

88. Filter cloth cost 8350 x $ .16 = $ 1252.50. 

89. Sugar bags cost 19,300 x $ .09 = $ 1737. 

40. Sugar barrels cost 24,135 x $ .26^ = $6356.55. 

41. Since 7 % of the world's production was 283,500 T., the amount produced 
that year = 283,600 T. -f- .07 = 4,060,000 T. 

42. Cuba produced 24%, or .24, of 4,060,000 T = 972,000 T. 
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48. Since the production of cane sugar was 4,050,000 T. [Ex. 41, ans.], the 
difference in favor of beet sugar = 5,800,000 T. - 4,050,000 T. = 1,750,000 T. 

44. 3f %, or .034, of 6,800,000 T. [Ex. 43] = 197,200 T., furnished by the U.S. 

45. From Ex. 41, ans., and Ex. 43, the combined production = 4,050,000 T. 
+ 5,800,000 T. = 9,850,000 T. ; 5,614,500 T. -f- 9,850,000 T. = .57 ; that is, the 
quantity from Europe was 57 % of the combined production. 
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46. 54 in. = 4^ ft., 27 in. = 2J ft., 16 in. = 1} ft.; hence, the volume of a 
compressed bale = (4 J x 2} x 1 J) cu. ft. = 13 J cu. ft. ; then a compressed bale 
occupies 45 cu. ft. — 13 J cu. ft., or 31 J cu. ft., less space than a bale before com- 
pression. 

47. From Ex. 46, 3 uncompressed bales occupy 3 x 45 cu. ft., or 185 cu. ft., 
of space ; hence, the number of compressed bales that can be put into the space 
that would be occupied by 3 uncompressed bales = 135 cu. ft. -f- 13J cu. ft., or 
10 compressed bales. 

48. 500 lb. - 5 % of 500 lb. = 95% of 500 lb., or 475 lb., the net weight. 



400 lb. 
230 lb. 
182 lb. 



5001b. = I ; that is, the Indian bale is 80% of the American. 
500 lb. = .46 ; that is, the Brazilian bale is 46% of the American. 
500 lb. = .36f ; that is, the Peruvian bale is S^ % of the American. 



735 lb. -T- 500 lb. = 1.47; that is, the Egyptian bale is 147 % of the American. 
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60. 480 lb. -r- 1500 lb. = .32 ; that is, the lint is 32% of the seed cotton ; then, 
100 % - 32 %, or 68%, is seed. 

61. The amount of lint = 33} % of 12,960 lb. = 4320 lb. ; 
The number of bales = 4320 lb. ^ 480 lb., or 9 bales. 

52. Since 20 A. produce 9 bales [Ex. 51], 1 A. produces ^^, or 457oi of a bale. 

68. Since [Ex. 51] 33J% of the seed cotton is lint, the amount of lint picked 
per day = 33^% of 120 lb., or 40 lb. ; then, the number of days required to pick 
480 lb. of lint = 480 lb. h- 40 lb., or 12 days. 

64. Since it takes 1 hr. 2 min. 30 sec, or 3750 sec, to gin 500 lb. of lint, it 
takes 3750 sec. -^ 500, or 7 J sec, to gin one pound. 

65. 2 lb. of lint are ginned in 15 sec, or 1 lb. in 7J sec. ; hence, to gin a bale 
of 480 lb. net requires 480 x 7^ sec, or 3600 sec. = 1 hr. 

56. The amount of seed cotton raised = 16 x 720 lb. = 11,520 lb.; 
The amount left = 11,520 lb. - 25% of 11,520 lb. = 8640 lb. 
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57. Since 11,520 lb., or 115.20 cwt., cost $51.84, 1 cwt. cost ^51.84 -i- 115.2 
= $.45, the price of picking per 100 lb. 

58. The amount of seed = 66f % of 8640 lb. = 5760 lb. 

The number of bushels of seed = 5760 lb. ^ 30 lb., or 192 bu. 

The amount of lint = 100% - 66i%, or 33i %, of 8640 lb. = 2880 lb. 

59. The net weight of a bale = 500 lb. - 20 lb., or 480 lb. ; 
, The number of bales = 2880 lb. -r- 480 lb., or 6 bales. 

60. 5760 lb. of seed = (5760 -- 30) bu. = 192 bu ; 
192 X $.12 = 123.04, the receipts from seed; 
6 bales of lint weighed 6 x 500 lb. = 3000 lb. ; 
3000 X $ .06i = $ 195, the receipts from lint ; 
$23.04 + $ 195 = $ 218.04, the total receipts. 

61. His gain = 100 % - 75 %, or 25 %, of $ 218.04 = $54.51. 
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62. The sum paid for rent = 16 x $3} = $56 ; 
The total expense = $56 + $167.53 = $223.53 ; 
The receipts from cotton = 4000 x $.06^ = $260 ; 
The receipts from seed = 256 x $.12 = $30.72 ; 
The total receipts = $260 + $30.72 = $290.72 ; 

He would then have gained $290.72 - $223.53 = $67.19. 
68. 425 bales weighed 425 x 5 cwt. = 2125 cwt. ; 

Hence, the rate per cwt. = $1082.50 ^ 2125 = $.60. 

64. The freight rate to New York being 50 ^ per cwt. [Ex. 63, ans.], the dif- 
ference in favor of the rate to Liverpool = 50^ — 35^, or 15^ ; hence, to ship 
2125 cwt. [Ex. 63, solution] to Liverpool would have cost 2125 x $.15, or 
$318.75, less. 

65. The car carried 55 x 500 lb. = 27,500 lb. 

66. The weight of cotton carried by the car = 160 x 428 J lb. = 68,500 lb. 

67. Egypt contributed 6f %, or .06f , of 18,000,000 bales = 1,200,000 bales. 
Brazil contributed 1^% or .Olf , of 18,000,000 bales = 300,000 bales. 
East Indies contributed 16|%, or J, of 18,000,000 bales = 3,000,000 bales. 
The U.S. contributed 75%, or f, of 18,000,000 bales = 13,500,000 bales. 

68. The whole crop amounted to 18,000,000 bales [Ex. 67]; 3,600,000 
^ 18,000,000 = .20 ; that is, the quantity used by Great Britain was .20, or 20 ^/o, 
of the whole crop. 

5,100,000 -f- 18,000,000 = .28J ; that is, the quantity used by the conti- 
nent of Europe was .28 J, or 28J%, of the whole crop. 

4,320,000 -J- 18,000,000 = .24 ; that is, the quantity used by the U.S. was 
.24, or 24 7o, of the whole crop. 
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69. 30 T. -4- 24 = IJ T., the amount used per hour. 

70. Since the mill uses 30 T. of seed per day [Ex. 69], the number of days 
necessary to treat 6300 T. = 6300 -f- 30, or 210 days. 

71. The price of linters per pound = $1.05 ^ 30 = $.036, or 3J^. 

73. Since 950 lb. of hulls is worth $1.33, the value of 2000 lb. of hulls = ^^ 
of $1.33 = $2.80. 

78. The price of oil per gallon = $8.00 -f- 40 = $.20, or 20^. 

74. Since 675 lb., or 6.75 cwt., of meal is worth $6.75, the price of meal per 
cwt. = $6.75 ^6.76 = $1. 

76. From the table the total value = $1.05 + $1.33 + $8.00 + $6.75 = $17.13. 

76. Since the value is $17.13 [Ex. 75, ans.], the profit per ton =$ 17.13 
-$13.75 =$3.38. 

77. 6300 X $3.38 = $21,294, the total profit. 

78. 1 ft. 2 in. = 14 in., 1 ft. 6 in. = 18 in., 1 ft. 8 in. = 20 in. ; then, the cubic 
contents of the bale = (14 x 18 x 20) cu. in. = 5040 cu. in. ; hence, the number 
of pounds in the bale = 5040 cu. in. -^ 50.4 cu. in., or 100 lb. 

79. 351} T. = 703,500 lb. ; the pressure per square inch = 703,500 lb. 
-^ 201 = 3500 lb. 
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9. 3% of $ 5000 = $ 150, int. for 1 yr. 

J of int. for 1 yr. = 75, int. for 6 mo. 

$225, int. for 1 yr. 6 mo. 

10. 4% of $ 5000 = $ 200, int. for 1 yr. 

i of int. for 1 yr. = 100, int. for 6 mo. 

J of int. for 6 mo. = 50, int. for 3 mo. 

$350, int. for 1 yr. 9 mo. 

11. The time from Aug. 1, 1906, to Nov. 1, 1907 = 1 yr. 3 mo. 

4% of $3226 =.$129.00, int. for 1 yr. 

J of int. for 1 yr. = 32.26, int; for 3 mo. 

$161.25, int. for 1 yr. 3 mo. 

12. The time from May 1, 1906, to Nov. 1, 1909 = 3 yr. 6 mo. 
3J% of $4175 = $146,125, int. for 1 yr. 

3 X $146,125 = $438,376, int. for 3 yr. 
i of int. for 1 yr. = 73.062^, int. for 6 mo. 

$611.44, int. for 3 yr. 6 mo. 
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14. 6% of $5000 = $300, int. for 1 yr. 

J of int. for 1 yr. = 76, int. for 3 mo. 

^ of int. for 3 mo. = 2.50, int. for 3 da. 

$377.60, int. for 1 yr. 3 mo. 3 da. 
$6000 + $377.50 = $5377.50, the amount. 

15. 5% of $6000 = $250.00, int. for 1 yr. 

J of int. for 1 yr. = 125.00, int. for 6 mo. 

^ of int. for 6 mo. = 4.167, int. for 6 da. 

$379.17, int. for 1 yr. 6 mo. da. 
$6000 + $379.17 = $5379.17, the amomit. 

16. 7% of $2600 =$176.00, int. for 1 yr. 

J of int. for 1 yr. = 87.50, int. for 6 mo. 
i of int. for 6 mo. = 14.683, int. for 1 mo. 

i of int. for 1 mo. = 7.292, int. for 16 da. 

$284.37J, int. for 1 yr. 7 mo. 16 da. 
$2500 + $284. 37 J = $2784.37 J, the amount. 

17. 6% of $3660 = $182.50, int\ for 1 yr. 

2 X $ 182.60 = $366.00, int. for 2 yr. 
J of int. for 1 yr. = 45.625, int. for 3 mo. 

i of int. for 3 mo. = 5.069, int. for 10 da. 

I of int. for 3 mo. = 6.069, int. for 10 da. 

^V of int. for 10 da. = .607, int. for 1 da. 

$421.27, int. for 2 yr. 3 mo. 21 da. 
$3660 + $421.27 = $4071.27, the amount. 

18. 4% of $7500 = $300, int. for 1 yr. 

3 X $300 = $900.00, int. for 3 yr. 
i of int. for 1 yr. = 60.00, int. for 2 mo. 

J of int. for 2 mo. = 12.60, int. for 16 da. 

J of int. for 16 da. = 2.50, int. for 3 da. 

$965.00, int. for 3 yr. 2 mo. 18 da. 
$7500 4- $966 = $8466, the amount. 

19. 6% of $875.26 = $ 52.615, int. for 1 yr. 

2 X $52,516 =$105.03, int. for 2 yr. 
i of int. for 1 yr. = 17.506, int. for 4 mo. 

J of int. for 4 mo. = 4.376+, int. for 1 mo. 

J of int. for 1 mo. = 2.188+, int. for 16 da. 

^ of int. for 1 mo. = .146-, int. for 1 da. 

$129.25, int. for 2 yr. 5 mo. 16 da. 
$876.26 + $129.26 = $1004.60, the amount. 
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20. 3i% of a 169.76 = $6,941, int. for 1 yr. 

3 X $6,941 = $ 17.823, int. for 3 yr. 
J of int. for 1 yr. = 2.971, int. for 6 mo. 

i of int. for 6 mo. = 1.486, int. for 3 mo. 

J of int. for 6 mo. = .99, int. for 2 mo. 

i of int. for 2 mo. = .165, int. for 10 da. 

$23.43, int. for 3 yr. 11 mo. 10 da. 
.$169.75 + $23.43 = $193.18, the amount. 

21. 4i% of $15,000 = $676, int. for 1 yr. 

Since 360 da. are considered 1 yr., 60 da. = ^, or J, of a year; 
i of int. for 1 yr. = $ 112.50, int. for 60 da. 

$ 15,000 + $ 1 12.60 = $ 15,1 12.60, the amount. 

22. 2% of $ 600,000 = $ 10,000, int. for 1 yr. 

Since 360 da. are considered 1 yr., 90 da. = /^^j, or J, of a year ; 

J of int. for 1 yr. = $ 2500, int. for 90 da. 
$600,000 + $2500 = $502,600, the amount. 

28. 5% a/$3264.18 = $ 163.209, int. for 1 yr. 

Sin^ 360 da. are considered 1 yr., 60 da. = ^%, or J, of a year ; 
J of int. for 1 yr. = $27,202, int. for 60 da. 
^\j of int. for 60 da. = 1.360, int. for 3 da. 
$28.56, int. for 63 da. 
$3264.18 + $28.56 = $3292.74, the amount. 

24. 6% of $4870.21 = $292,213, int. for 1 yr. 

Since 360 da. are considered 1 yr., 120 da. = J|§, or J, of a year ; 

i of int. for 1 yr. = $97,404, or $97.40, int. for 120 da. 
$4870.21 -!- $97.40 = $4967.61, the amount. 

25. The time from Oct. 11, 1906 to Jan. 26, 1907 = 3 mo. 15 da. 
6% of $3000 = $160, int. for 1 yr. 

J of int. for 1 yr. = $37.60, int. for 3 mo. 
J of int. for 3 mo. = 6.25, int. for 15 da. 

$48.75, int. for 3 mo. 15 da. 
$3000 + $43.75 = $3043.75, the a^mount. 

26. The time from Aug. 16, 1907 to Dec. 28, 1909 = 2 yr. 4 mo. 12 da. 
3i % of $5000 = $ 176, int. for 1 yr. 

2 X $ 175 = $ 350, int. for 2 yr. 

J of int. for 1 yr. = 58.333, int. for 4 mo. 

^ of int. for 4 mo. = 6.8.S3, int. for 12 da. 

$414.17, int. for 2 yr. 4 mo. 12 da. 
$ 5000 + $ 414. 17 = $ 5414. 1 7, the amount. 
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27. The time from Nov. 12, 1906 to June 30, 1912 = 6 yr. 7 mo. 18 da. 
6% of $466.30 = .$27,978, int. for 1 yr. 

5 X $27,978 = $ 139.890, int. for 5 yr. 

J of int. for 1 yr. = 13.989, int. for 6 mo. 

J of int. for 6 mo. = 2.332, int. for 1 mo. 

} of int. for 1 mo. = 1.166, int. for 16 da. 

I of int. for 15 da. = . 233, int. for 3 da. 

$ 157.61, int. for 6 yr. 7 mo. 18 da. 
$466.30 -h $ 167.61 = $623.91, the amount. 

28. The time from Sept. 27, 1906 to Apr. 16, 1908 = 1 yr. 6 mo. 19 da. 
7 % of $ 174.66 = $ 12.226, int. for 1 yr. 

i of int. for 1 yr. = 6.113, int. for 6 mo. 

^ of int. for 6 mo. = .509, int. for 16 da. 

J of int. for 15 da. = .102, int. for 3 da. 

J of int. for 3 da. = .034, int. for 1 da. 

$ 18.98, int. for 1 yr. 6 mo. 19 da. 
$174.66 + $ 18.98 = $ 193.63, the amount. 

29. Tune = 6 mo. 28 da. ; 2i% of $50,000 = $ 1260, int. for 1 yr. 

J of int. for 1 yr. = $ 416.667, int. for 4 mo. 
J of int. for 4 mo. = 104. 167, int. for 1 mo. 



i of int. 


for 1 mo. = 


52.083, int. 


for 


15 da. 


i of int. 


for 1 mo. = 


34.722, int. 


for 


10 da. 


J of int. 


for 16 da. = 


10.417, int. 


for 


3 da. 



$618.06, int. for 5 mo. 28 da. 
$50,000 + $618.06 = $50,618.06, the amount. 

80. Time = 10 mo. 19 da. ; ^% of $ 125,000 = $5625, int. for 1 yr. 

i of int. for 1 yr. = $ 2812.50, int. for 6 mo. 

J of int. for 1 yr. = 1875.00, int. for 4 mo. 

I of int. for 4 mo. = 234.375, int. for 15 da. 

I of int. for 15 da. = 46.875, int. for 3 da. 

i of int. for 3 da. = 15.625, int. for 1 da. 

84984.37.], int. for 10 mo. 19 da. 
$126,000 + $4984.37i = $129,984.37^, the amount. 

81. Time = 3 yr. 1 mo. 19 da. ; 5% of $320,000 = $ 16,000, int. for 1 yr. 

3 X $ 16,000 = $48,000.00, int. for 3 yr. 

^ of int. for 1 yr. = 1333.333, int. for 1 mo. 

i of int. for 1 mo. = 666.667, int. for 15 da. 

i of int. for 15 da. = 133.333, int. for 3 da. 

J of int. for 3 da. = 44.444, int. for 1 da. 

$ 50,177T78,~ilit.lo"r 3 yr. 1 mo. 19 da. 
$320,000 + $60,177.78 = $370,177.78, the amount. 
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1. 2)»4.60, 60 da. 4. 20)^8.26, 60 da. 7. 1 375.00, 60 da. 

$2.26, 30 da. +.41, 8 da. -h 875.00, 60 da. 

8. 2)17.50, 60 da. ^8.66, 63 da. $760.00, 120 da. 

+ 3.^6, 30 da. 6. 4)$ 12.00, 60 da. 8. $750.00, 60 da. 

$11.25, 90 da. - 3.00, 16 da. 12) + 760.00, 60 da. 

8. $6.00, 60 da. $9.00, 45 da. +62.60, 5 da. 

6. $50.00, 60 da. ^ 1562.60, 125 da. 
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1. By the table the time from Mar. 6 7. By the table the time from Nov. 
toMay 6 = 61da.-lda. =60 da. 30 to Feb. 1=61 da. + 2 da. =63da5_. 

$50.00, 60 da. 20)$ 84.00, 60 da. 

2. By the table the time from Apr. Jqq'^a' aq ^ 
10 to July 9 = 91 da. - 1 da. = 90 da. ^^^'^^^ ^^ ^*- 

2)$ 27. 60, 60 da. g gy ^^^^ ^^^^ ^^^ ^..^^^g ^^^^ j^^^. 

+ 13.75, 30 da. 26 to Nov. 22 = 123 da. - 3 da.= 120 da. 

$41.25, 90 da. ^^qq^^ ^^ ^^ 

8. By the table the time from June 2 +16.00, 60 da. 

to July 5 = 30 da. + 3 da. = 33 da. $32.00, 120 da. 
2 )$ 80.00, 60 da. 

10)$ 15.00 30 da. ^* ^y ^^^ table the time from June 

+ \.5o] 3 da. 2^ *^ ^^- 2 = 30 da. + 3 da. = 33 da. 

$16'.6o!33da! 2 )$ .225, 60 da. 

10)$.112J, 30da. 

4. By the table the time from July 5 + Oil 3 da. 

to Nov. 2 = 123 da. - 3 da. = 120 da. $.12 ' 33 da! 
$50.00, 60 da. 

+ 60.00, 60 da. 10. By the table the time from Sept. 

$ 100.00, 120 da. 26 to Nov. 15 = 61 da. - 11 da. = 50 da. 

6. By the table the tune from Aug. 8 6)$ .3575, 60 da. 

toOct.7 = 61 da. -Ida. = 60 da. - .0596, 10 da. 

$45.00, 60 da. ^ -^^^ ^ ^ 

- 6. By the table the time from Sept. 1 11. The time from Aug. 21 to Sept. 4 

to Dec. 3 = 91 da. + 2 da. = 93 da. = 10 da. + 4 da. = 14 da. 

2)$72.25, 60 da. 4)>$ 150.00, 60 da. 

10) + 36.125, 30 da. 15)$37.50, 15 da. 

+ 3.613, 3 da. -2.50, Ida. 

$111.99, 93 da. $36.00, 14 da. 
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12. The time from Dec. 22 to Jan. 7 18. By the table the time from May 4 

= 9 da. 4- 7 da. = 16 da. to July 1=61 da. - 3 da. = 68 da. 
4)$600.00, 60 da. 30)| 1250.00, 60 da. 

16)1125.00, 16 da. -41.667, 2 da. 

4-8.33, Ida. 111208.33, 68 da. 

$133.33, 16 da. 

14. By the table the time from Nov. 6 to Feb. 2 = 92 da. - 4 da. = 88 da. 

3)15000.00, 60 da. 

6) +1666.667, 20 da. 

+ 333.333, 4 da. 

+ 333.333, 4 da. 

i> 7333. 33, 88 da. 
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8. Int. on 1 1 for 7 yr. = | .42 

Int. on $ 1 for 4 mo. = .02 

Int. on $ 1 for 20 da. = .003^ 

Int. on ♦ 1 for 7 yr. 4 mo, 20 da. = $ .443^ 
The interest on $42.50 = 42.50 x $.443J, or $18.84. 

8. Int. on $1 for 5 yr. = $ .30 

Int. on $ 1 for 3 mo. = .015 

Int. on $1 for 15 da. = .002^ 

Int. on $1 for 5 yr. 3 mo. 15 da. =$.317^ 
The interest on $39.75 = 39.75 x $.317i, or $12.62. 

4. Int. on $ 1 for 6 yr. = $ .36 

Int. on $ 1 for 5 mo. = .026 

Int. on $ 1 for 10 da. = .001^^ 

Int. on $ 1 for 6 yr. 5 mo. 10 da. =$ . 386f 
The interest on $425.10 = 425.10 x $.386*, or $164.37. 



5. Int. on $ 1 for 8 yr. = $.48 
Int. on $1 for 10 mo. = .05 
Int. on $ 1 for 24 da. = .004 
Int. on $1 for 8 yr. 10 mo. 24 da. = $.534 

The interest on $365.42 = 365.42 x $ .534, or $ 196.13. 

6. Int. on $1 for 4 yr. = $ .24 
Int. on $1 for 11 mo. = .066 
Int. on $1 for 18 da. = .003 
Int. on $1 for 4 yr. 11 mo. 18 da. = $.298 

The interest on $876.60 = 875.50 x $.298, or $260.90. 
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7. 



Int. on $ 1 for 4 yr. 


= ^.U 


Int. on $1 for 10 mo. 


= .05 


Int. on $ 1 for 17 da. 


= .002J 



Int. on 81 for 4 yr. 10 mo. 17 da. = $ .292f 
The interest on $920.65 = 920.()5 x $.2921, or $269.60. 

8. By subtracting dates the time = 1 yr. mo. 19 da. 

Int. on $ 1 for 1 yr. = $ .06 

Int. on $ 1 for 19 da. = .003^ 

Int. on $1 for 1 yr. 19 da. = $ .063 J 

The interest on $1500 = 1600 x $.063J, or $94.75. 

9. By subtracting dates the time = 1 yr. 5 mo. 21 da. 

Int. on $ 1 for 1 yr. = $ .06 

Int. on $1 for 5 mo. = .026 

Int. on $ 1 for 21 da. = .003^ 

Int. on $ 1 for 1 yr. 5 mo. 21 da. = $ .OSSJ 
The interest on $4800 = 4800 x $ .088^, or $424.80. 

10. By subtracting dates the time = 8 yr. 2 mo. 6 da. 

Int. on $ 1 for 8 yr. = $ .48 

Int. on $ 1 for 2 mo. ^ = .01 

Int. on $ 1 for 6 da. = .001 

Int. on $ 1 for 8 yr. 2 mo. da. = $.491 
The interest on $ 3200 = 3200 x $ .491, or $ 1671.20. 

11. By subtracting dates the time = 5 yr. 8 mo. 3 da. 

Int. on $ 1 for 5 yr. = $ .30 

Int. on $ 1 for 8 mo. = .04 

Int. on S 1 for 3 da. = .OOOj 

Int. on $ 1 for 5 yr. 8 mo. 3 da. = $ .340i 
The interest on $64.45 = 04.45 x $.340i, or $21.96. 

12. By subtracting dates the time = 3 yr. 6 mo. 26 da. 

Int. on $ 1 for 3 yr. ' = $ .18 

Int. on $ 1 for 5 mo. = .026 

Int. on $ 1 for 26 da. = .004^ ^ 

Int. on $1 for 3 yr. 5 mo. 26 da. = $ .209J 
The interest on $ 75,000 = 75,000 x $ .209J, or $16,700. 

13. By subtracting dates the time = 2 yr. 9 mo. 23 da. 

Int. on $ 1 for 2 yr. = $ .12 

Int. on $ 1 for 9 mo. = .045 

Int. on $ 1 for 23 da. = .003f 



Int. on S 1 for 2 yr. 9 mo. 23 da. = $ 



168j 



The interest on $66,000 = 66,000 x $.168|, or $9464.67. 
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14. By subtracting dates the time = 4 yr. 9 mo. 24 da. 
Int. on $ 1 for 4 yr. = $ .24 

Int. on $ 1 for 9 mo. = .046 

Int. on $ 1 for 24 da. = .004 



15. 



Int. on $ 1 for 4 yr. 9 
The interest on $375.60 = 376.60 

By subtracting dates the time = 7 
Int. on $ 1 for 7 yr. 
Int. on $ 1 for 11 mo. 
Int. on $ 1 for 10 da. 


mo. 24 da. =$.289 
X $.289, or $108.55. 

yr. 11 mo. 10 da. 

= $.42 
= .055 
= .OOIJ 



16. 



17. 



Int. on $ 1 for 7 yr. 11 mo. 10 da. = $ .476} 
The interest on ^840.07 = 840.07 x $.476}, or $400.43. 

By subtracting dates the time = 1 yr. 4 mo. 7 da. 

Int. on $ 1 for 1 yr. = $ .06 

Int. on $ 1 for 4 mo. = .02 

Int. on $ 1 for 7 da. = .OOlj 

Int. on $ 1 for 1 yr. 4 mo. 7 da. = $ .081 J 

The interest on $225,000 = 225,000 x $.081 J, or $ 18,262.50. 

By subtracting dates the time = 5 mo. 30 da. = 6 mo. 
Int. on $ 1 for 6 mo. = $ .03 

The interest on $ 500,000 = 500,000 x $ .03, or $ 15,000. 
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1. 6)$ 2.50, int. for 60 da. at 6% 

-f .417 

$2.92, int. for 60 da. at 7% 
$250 + $2.92 = $252.92, the amount. 

2. 2 )$ 5.00, int. for 60 da. at 6 % 
6) $2. 50, int. for 30 da. at 6% 

-.417 

$2.08, int. for 30 da. at 5% 
$500 + $2.0fe = $502.08, the amount. 

3. 2)$ 4.00, int. for 60 da. at 6% 

4- 2.00, int. for 30 da. at 6% 
3)$6.00, int. for 90 da. at 6% 
+ 2.00 

$ 8.00, int. for 90 da. at 8 % 
$400 + $8 = $408, the amount. 

FROO. AR. KEY — 13 



4. 3)$ 5.00, int. for 60 da. at 6 % 

- 1.667 

$3.33, int. for 60 da. at 4% 
$500 4- $3.33 = $503.33, the amount. 

5. 20)$ 1.60, int. for 60 da. at 6% 

+ .08 , int. for 3 da. at 6% 
2)$ 1.68 , int. for 63 da. at 6% 
$ .84, int.* for 63 da. at 3% 
$ 160 + $ .84 = $ 160.84, the amount. 

6. 2 )$ 7.75, int. for 60 da. at 6 % 
I0)$3.875, int. for 30 da. at 6% 

+ .387^ , int. for 3 da. at 6% 
3)$ 4.262i, int. for 33 da. at 6 % 

- 1.421 

$2.84, int. for 33 da. at 4% 
$775 + $2.84 = $ 777.84, the amount. 
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7. 5 )18.40 , int. for 60 da. at 6% 
4)$ 1.68, int. for 12 da. at 6% 

4- .42 

$2.10, int. for 12 da. at 7J% 
$840 + $2.10 = 8842.10, the sunount. 

8. 4 ) $4. 50, int. for 60 da. at 6 % 
4).^ 1.126, int. for 16 da. at 6% 

-.281 

$ .84, int. for 15 da. at ^% 
$450 + $ .84 = $460.84, the amount. 

9. 6 )$ 7.60, int. for 60 da. at 6 % 
3)$ 1.26, int. for 10 da. at 6% 

-.417 

$.83, int. for 10 da. at 4 % 
$ 760 + $.83 = $ 760.83, the amount. 



10. 4)$ 8.00, int. for 60 da. at 6% 
-2.00 , int. for 15 da. at 6% 

2 )$ 6.00, int. for 45 da. at 6% 
$3.00, int. for 46 da. at 3% 
$800 + $3 = $ 803, the amount 

11. 2) $9.00, int. for 60 da. at 6% 
6)$ 4.60, int. for 30 da. at 6% 

-.75 , int. for 6 da. at 6 % 
6) $3. 75, mt. for 26 da. at 6% 
-.62 ^ 

$3. 12 J, int. for 25 da. at 6 % 
$900 + $3.12J = $903.12J,theamount. 

12. $ 6.00, int. for 60 da. at 6% 
5.00 , int. for 60 da. at 6% 

4)$ 10.00, int. for 120 da. at 6% 
-2.50 

$ 7. 50, int. for 120 da. at 4 J % 
$600 + $7.60 = $607.60, the amount. 

13. Int. on $1 for 3 yr. at 6% = $ .18 
Int. on $ 1 for 5 mo. at 6% ^ = .026 
Int. on $1 for 10 da. at 6% = .001} 
Int. on $1 for 3 yr. 5 mo. 10 da. at 6% = $ .206} 

The interest on $6000 at 6% = 5000 x$. 206} =$1033.333; 

The interest on $5000 at 6% = $ 1033.333- J of $1033.333 = $861.11. 
$6000 + $861.11 = $5861.11, the amount. 

14. Int. on $ 1 for 2 yr. at 6 % = $ . 12 
Int. on $ 1 for 7 mo. at 6% = .035 
Int. on a 1 for 24 da. at 6 % = .004 
Int. on $ 1 for 2 yr. 7 mo. 24 da. at 6% = $.159 

The interest on $4000 at 6% = 4000 x $.169 = $636 ; 
The interest on $4000 at 8% = $636 + J of $636 = $848. 
$ 4000 + $ 848 = $ 4848, the amount. 

15. Int. on $1 for 4 yr. at 6% = $ 
Int. on $ 1 for 9 mo. at 6% = 

Int. on $ 1 for 11 da. at 6% = 

Int. on $1 for 4 yr. 9 mo. 11 da. at 6% = $.286^ 

The interest on $ 5000 at 6 % = 5000 x $ .286| = $ 1434. 167 ; 
The interest on $5000 at 3% = ^ of $1434.167= $717.08. 
$6000 H- $717.08 = $6717.08, the amount. 



24 
046 

mi 
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16. Int. on $1 for 2 yr. at 6% = $.12 
Int. on $ 1 for 1 mo. at 6% = .006 
Int. on $ 1 for 22 da. at 6 % = .OOSj 
Int. on $1 for2 yr. 1 mo. 22 da. at 6% = $.128f 

The interest on $ 1400 at 6 % = 1400 x $ . 128} = $ 180. 133 ; 

The interest on $1400 at 4^% = $180,183 - J of $180,133 = $136.10. 
$ 1400 H- $ 136. 10 = $ 1636.10, the amount. 

17. Int. on $ 1 for 4 mo. at 6% =$ .02 
Int. on $1 for 2 da. at 6% = .000| 
Int. on $1 for 4 mo. 2 da. at 6% = $.020i 

The interest on $ 6000 at 6 % = 6000 x $ .020J = $ 101.667 ; 

The interest on $6000 at 3% = J of $101,667 = $60.83. 
$6000 + $60.83 = $6050.83, the amount at 3%. 
The interest on $6000 at 3^% = $60,833 + J of $50,833 = $69.31. 
$6000 4- $59.31 = $5059.31, the amount at 3i%. 

18. Int. on $ 1 for 2 mo. at 6 % = $ .01 
Int. on $ 1 for 6 da. at 6% = .OOOf 
Int. on $1 for 2 mo. 6 da. at 6% =$.010| 

The interest on $7600 at 6% = 7500 x $.010J = $81.26 ; 

The interest on $7500 at 5% = $81.26 - J of $81.26 = $67.71. 
$7600 + $67.71 = $7567.71, the amount at 6%. 
The interest on $7600 at 5i% = $67.71 + A of $67.71 = $74.48. 
$7500 + $ 74.48 = $ 7674.48, the amount at 6J%. 

19. By subtracting dates the time == 1 yr. 2 mo. 27 da. 

Int. on $ 1 for 1 yr. at 6% = $.06 

Int. on $ 1 for 2 mo. at 6 % = .01 

Int. on $ 1 for 27 da. at 6 % = .004^ 

Int. on $1 for 1 yr. 2 mo. 27 da. at 6% = $.074^ 

The interest on $ 2440 at 6 % = 2440 x $ .074^ = $ 181 .78 ; 

The interest on $2440 at 4% = $181.78 - J of $181.78 = $121.19. 
$2440 + $ 121.19 = $2661.19, the amount. 

20. By subtracting dates the time = 1 yr. 4 mo. 22 da. 

Int. on $ 1 for 1 y r. at 6 % = $ .06 

Int. on $ 1 for 4 mo. at 6 % = .02 

Int. on $1 for 22 da. at 0% = .003f 

Int. on $1 for 1 yr. 4 mo. 22 da. at 6% = $.083f 

The interest on S.3685 at 6% = 3685 x $ .OSSJ = $308,312 ; 

The interest on $.3685 at 6% = $308,312 - J of $308,312 = $266.93. 
$3686 H- $266.93 = $3941.93, the amount. 
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21. By subtracting dates the time = 5 mo. 18 da. 

Int. on ^ 1 for 5 mo. at 6 % = $ .025 

Int. on $ 1 for 18 da. at 6 % = .003 

Iiit. on $ 1 for 6 mo. 18 da. at 6% = $ .028 

The interest on $75.50 at 6% = 75.60 x $.028 = $2,114 ; 

The interest on $75.50 at 7% = $2,114 + i of $2,114 = $2.47. 
$76.50 H- $2.47 = $77.97, the amount. 

22. By subtracting dates the time = 6 yr. 6 mo. 25 da. 

Int. on $ 1 for 5 yr. at 6% = $ .30 

Int. on $1 for 6 mo. at 6% = .03 

Int. on $1 for 25 da. at 6% = .004^ 

Int. on $ 1 for 5 yr. 6 mo. 26 da. at 6% = $ .334 J 

The interest on $826.25 at 6% = 825.25 x $.334J = $276.77 ; 

The interest on $825.25 at 7J% = $275.77 + J of $275.77 = $344.71. 
$826.25 4- $344.71 = $1169.96, the amount. 

28. By subtracting dates the time = 1 yr. 2 mo. 28 da. 

Int. on $ 1 for 1 yr. at 6% = $ .06 

Int. on $ 1 for 2 mo. at 6% = .01 

Int. on $ 1 for 28 da. at 6% = .004j 

Int. on $ 1 for 1 yr. 2 mo. 28 da. at 6% = $ .074| 
The interest on $25,000 at 6% = 25,000 x $ .074} = $1866.667 ; 
The interest on $25,000 at 3% = J of $ 1866.667 = $933.33. 
$25,000 + $933.33 = $25,93;i.33, the amount. 
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TO 6. $8,000 X ^ X 5 = $8.89. 

2. $3,000 x^ = $6. ? 3 



ft 2 30 
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S 625 

4. 9rm X X ^ 5 = «9-87i. 8. «3.420 X f = «23.94. 
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9 .10 

«;.?0 no 7 

10. |/.?W X ^ X :^ = l>66.10. 

11. From July 6 to Oct. 4 = 90 da. 
9 .40 In 6 

12. From June 4 to Aug. 3 = 60. da. 
10 



$2.10 



x«.| = ». 



13. From Nov. 10 to Feb. 10 = 92 da. 

11.30 }2 1 
$/.{ijai0x^x ^ = $59.80. 

14. From Dec. 12 to Feb. 1 = 61 da. 
$1.36 ^1 

$^.;Wx^ = $68.86. 



16. From Mar. 1 to June 2 =i 93 da. 
$ .226 32 

$?.Wx^x ^ = $48,821. 



17. From Apr. 1 to June 30 = 90 da. 

$.0189 II 6 
$.|3IWx^x^ = $1.42. 
P ^ 

18. From Nov. 4 to Jan. 3 = 60 da. 

$.0108 11 3 
$.^^3?x^x^ = $.32. 

P ^ 

19. From Aug. 7 to Dec. 11 = 126 da. 

7 

$.04276 IL 5 

$.W^ x^x^ = $1.60. 



16. From May 16 to Aug. 14 = 90 da. 
16 



$1.60 



99 ^5 



$?.W|Jx^x^ = $120. 
P P 
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2. Int. on $2000 for 12 da. at 6% = $4 
Int. on 600 for 12 da. at 6% = _1 
Int on $2600 for 12 da. at 6% = $6 

3. Int. on $3000 for 14 da. at 6% = $7.00 
Int. on 200 for 14 da. at 6%= .467 
Int. on $3200 for 14 da. at 6% = $ 7.47 

4. Int. on $4000 for 11 da. at 6% = $7,333 
Int. on 500 for 11 da. at 6% = .917 
Int. on $4600 for 11 da. at 6% = $8.26 

5. Int. on $ 6000 for 6 da. at 6 % = $ 6. 

6. 20 da. 9 da. 
Int. on $4000 at 6% = $13.333 + $6.00 
Int. on 800 at 6% = 2.667 4- 1.20 

Int. on $4800 at 6% = $ 16.000 + $7.20 = $23.20. 
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7. 20 da. 5 da. 

Int. on $ 8000 at 6 % = $ 26.667 + $6,667 
Int. on 700 at 6% = 2.333 + .583 
Int. on $8700 at 6% = $29,000 + $7,260 = $36.26 

8. Int on $ 7000 for 5 mo. at 6 % = $ 176.00 
Int. on 400 for 6 mo. at 6% = 10.00 
Int. on 30 for 6 mo. at 6 % = .76 

Int. on 5 for 5 mo. at 6% = .126 

Int. on $7436 for 6 mo. at 6% = $186,876 

The interest at 3% = J of $185,876 = $92.94. 

9. Int. on $2000 for 3 mo. at 6% = $30.00 
Int. on 400 for 3 mo. at 6 % = 6.00 
Int on 60 for 3 mo. at 6% = .90 

Int. on 7^ for 3 mo. at 6% = .106 

Int. on $2467 for 3 mo. at 6% = $37,005 

The interest at 6% = $37,006 - J of $37,005 = $30.84. 

10. 8 mo. 3 mo. 
Int. on $5000 at 6% = $200.00 + $75.00 
Int. on 700 at 6%= 28.00+ 10.50 
Int. on 60 at 6%= 2.40+ .90 
Int. on 2 at 6% = .08 + ,0S 

Int. on $6762 at 6% = $230.48 + $86.43 = $316.91 
The interest at 4^% = $316.91 - J of $316.91 = $237.08. 

11. Int. on $ 3000 for 10 da. at 6 % = $ 5.00 
Int. on 800 for 10 da. at 6% = 1.333 

Int. on 40 for 10 da. at 6% = .067 

Int. on $3840 for 10 da. at 6% = $6.40 

The interest at 5% = $6.40 - J of $6.40 = $5.33. 

12. Int. on $4000 for 16 da. at 6 % = $ 10.00 

Int. on 70 for 15 da. at 6% = .175 

Int. on $4070 for 15 da. at 6% = .^ 10.175 

The interest at 4% = $ 10.176 - J of $ 10.175 = $6.78. 

18. 20 da. 1 da. 

Int. on $3000 at 6% = $ 10.00 + $ .50 
Int. on 100 at 6%= .333+ .017 
Int. on 70 at 6% = .233 + .012 

Int. on 5 at 6% = .017 + .001 

Int. on $3175 at 6% = $10,583 + $.530 = $11,113 
The interest at 3% = } of $ 11.113 = $ 5.56. 
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14. By subtracting dates the time = 1 yr. 1 mo. 11 da. 

1 yr. 1 mo. 11 da. 
Int. on $6000 at Q% = $300 + $26 + $9,167 = $334,167 
The interest at 4% = $334,167 - ^ of $334,167= $222.78. 

15. By subtracting dates the time = 2 yr. 2 mo. 26 da. 

2 yr. 2 mo. 20 da. 6 da. 
Int. on $8000 at 6% = $960.00 + $80.00 -f $26,667 + $8.00 

Int. on 40 at 6%= 4.80 -f- :40 + .133+ .04 

Int. on $8040 at 6% = $964.80 + $80.40 + $26,800 + $8.04 = $1080.04 

16. By subtracting dates the time = 2 yr. 9 mo. 23 da. 

2 yr. 8 mo. 1 mo. 20 da. 3 da. 

Int.on$6000.00at6%=$600.00 +$200.00 +$26.00 +$16.667 +$2.50 
Inton 300.00 at 6%= 36.00 + 12.00 + 1.60 + 1.000+ .16 
Int. on 40.00 at 6%= 4.80 + 1.60 + .20 + .133+ .02 
Inton .20 at 6%= .024+ .008+ .001+ .001 

Inton .06 at 6%= .006 + .002 

Inton$6340.26at6%=$640.830+$213.610+$26.701+$17.801+$2.67=$901.612 
The interest at 6 % = $901,612 - J of $901,612 = $ 761.34. 

17. By subtracting dates the time = 3 yr. 10 mo. 18 da. 

3 yr. 8 mo. 2 mo. 18 da. 

Inton $8000.00 at 6% = $1440.00 +$320.00 +$80.00 +$24.00 



Int. on 


200.00 at 6% = 


36.00 + 


8.00 + 


2.00 + 


.60 


Int. on 


60.00 at 6% = 


9.00 + 


2.00 + 


.60 + 


.16 


Int. on 


7.00 at 6% = 


1.26 + 


.28 + 


.07 + 


.021 


Int on 


.70 at 6% = 


.126 + 


.028 + 


.007 + 


.002 


Int on 


.06 at 6% = 


.009 + 


.002 + 


.001 





■ Int on $8267.76 at i&% = $1486.396 + $330,310 + $82,578 + $24,773 = $1924.066 
The interest at 4i % = $ 1924.056 - J of $ 1924.056 = $ 1443.04. 

18. The time from Jan. 16 to Mar. 10 in a leap year = 64 da. 

20 da. 20 da. 14 da. 
Int on $3000.00 at 6% = $10.00 +$10.00 +$7.00 



Int. on 


300.00 at 6% = 


1.00 + 


1.00 + 


.70 


Int on 


70.00 at 6% = 


.233 + 


.233 + 


.163 


Int. on 


5.00 at 6% = 


.017 + 


.017 + 


.012 


Int on 


.40 at 6% = 


.001 + 


.001 + 


.001 


Int. on 


.06 at 6% = 









Int on $3375.45 at 6% = $11,251 + $ 11.251 + $7,876 = $30,378 
The interest at 3 % = J of $ 30.378 = $ 16.19. 
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1. 20)164.40, int. for 60 da. at 6% 

4- 3.22 , int. for 3 da. at 6% 

167.62, int. for 63 da. at 6% 
The interest at 4 % = $67.62 - J of $67.62 = $45.08. 
The interest at 4J% = $67.62 - J of $67.62 = $60.71 J. 
The interest at 3 % = J of $67.62 = $33.81. 
The interest at 6 % = $67.62 - } of $67.62 = $66.36. 

2. 4)$32.00, int for 60 da. at Q% 

4-8.00 , int. for 16 da. at 6% 

$40.00, int. for 76 da. at 6% 
The interest at 4 % = $40 - J of $40 = $26.67. 
The interest at 4}% = $40 — J of $40 = $30. 
The interest at 3 % = J of $40 = $20. 
The interest at 6 % = $40-- J of $40 = $33.33. 

3. By the table, p. 238, the interest at 6% = $1,667, or $1.67. 

The interest at 4 % = $1,667 - \ of $1,667 = $1.11. 
The interest at ^% = $ 1.667 - J of $ 1.667 = $ 1.26. 
The interest at 3 %= J of $1,667 = $.83. 
The interest at 5 % = $1,667 - J of $ 1.667 = $1.39. 

4. By the table, p. 238, the interest at 6% = $4,167, or $4.17. 

The interest at 4 % = $4.167-J of $4,167 =$2.78. 
The interest at 4i% = $4,167 - J of $4,167 = $3.12J. 
The interest at 3 % = ^ of $4,167 = $2.08. 



By the table, p. 238, the interest at 6% = $8,333, or 88.33. 
The interest at 4 % = $8,333 - J of $8,333 = $6.5(). 
The interest at 4^% = $8,333 - J of $8,333 = $6.25. 
The interest at 3 % = J of $8,333 = $4.17. 
The interest at 5 % = $8,333 - i of $8,333 = $6.94. 

2 )$ 60.00, int. for 60 da. at 67o 
$26.00, int. for 30 da. at 6% 
The interest at 4 % = $ 26 - J of $ 25 = $ 16.67. 
The interest at 4J% = $ 26 - J of $ 25 = $ 18.75. 
The interest at 3 o^ = J of $ 26 = $ 12.60. 
The interest at 6 % = $ 25 - i of $26 = $20.83. 
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7. $50.00, int. for 60 da. at 6% 

The interest at 4 % = $60 - J of $60 = $33.33. 
'1 he interest at 4J% = $60 - J of $60 = $37.60. 
The interest at 3 % = i of §50 = $25. 
The interest at 6 % = $50-Jof$50 = $ 41.67. 

8. 2)$ 50.00, int. for 60 da. at 6% 

+ 26.00 , int. for 30 da. at 6% 

$76.00, int for 90 da. at 6% 
The interest at 4 % = .$76 - J of $76 = 860. 
The interest at 4^ % = $ 76 - J of $ 76 = $ 66.25. 
The interest at 3 % = J of § 75 = $ 37.50. 
The interest at 6 % = $ 76 - J of $ 76 = $ 62.60. 

9. $60.00, int. for 60 da. at 6% 
H- 60.00 , int. for 60 da. at 6% 
$100.00, int. for 120 da. at 6% 

The interest at 4 % = $ 100 - J of $ 100 = $ 66.67. — 
The interest at 4J % = $ 100 - J of $ 100 = $76. 
The interest at 3 % = i of $ 100 = $60. 
The interest at 6 % = $ 100 - J of $ 100 = $83.33. 
10. $50.00, int. for 60 da. at 6% 

12)50.00, int. for 60 da. at 6% 
+ 4.167 , int. for 6 da. at 6% 
$ 104.17, int. for 125 da. at Q% 
The interest at 4 % = $ 104.167 - J of $ 104.167 = $ 69.44. 
The interest at ^% = $ 104.167 - } of $104,167 = $78. 12 J. 
The interest at 3 % = J of $ 104.167 = $02.08. 
The interest at 6 % = $ 104. 167 - i of $ 104.167 = $86.81. 

11- $.0222 

$ .;33? X — = $ .4662, or $ .47, int. at ^% 

The interest at 4 % = $ .466 - J of $ .466 = $ .31. 
The interest at 4J% = $.466 - J of $.466 = $.35. 
The interest at 3 % = i of $ .466 = $ .23. 
The interest at 5 % = $ .466 - J of $ .466 = $ .39. 

12- $.39316 ^ 

%,m^ X ^ = $3.53844, or $3.54, int. at 6% 


The interest at 4 % = $ 3.538 - J of $3,538 = $2.36. 
The interest at 4 J % = $ 3.538 - } of $ 3.538 = $2.65. 
The interest at 3 % = i of $3,538 = $ 1.77. 
The interest at 5 % = $3,538 - i of $3,638 = $2.96. 
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!*• . $.0721 

I .^3?? X ~ = 1 .7931, or $ .79, int at 6 % 

The interest at 4 % = $ .793 - ^ of $ .793 = $ .63. 
The interest at 4^ % = .$ .7931 - J of $ .7931 = $ .69. 
The interest at 3 % = J of $ .793 = $ .40. 
The interest at 5 % = $.793 - i of $.793 = $.66. 

14. 20)$ 6.3580, int. for 60 da. at 6 % 

- .3179, int. for 3 da. at 6% 
$6.04 , int. for 67 da. at 6% 
The interest at 4 % = $ 6.04 - J of $6.04 = $4.03. 
The interest at 4J % = $ 6.04 - J of $6.04 = $4.63. 
The interest at 3 % = i of $6.04 = $3.02. 
The interest at 6 % = $6.04 - J of $6.04 = $6.03. 

16. 2)$ 7.6219, int. for 60 da. at 6% 

10) 3.7609, int for 30 da. at 6% 
-f .3761. int. for 3da. at6% 
$11.6689, int. for 93 da. at 6% = $11.66 
The interest at 4 % = $ 11.669 - J of $ 11.669 = $7.77. 
The interest at 4J% = $11,669 - J of $11,669 = $8.74. 
The interest at 3 % = J of $11,669 = $6.83. 
The interest at 6 % = $11,669 - J of $11,669 = $9.72. 

16. Int. on $1 for 3 mo. at 6% = $.016 
Int. on $1 for 18 da. at 6% = .003 
Int. on $ 1 for 3 mo. 18 da. at 6% = $.018 

The interest on $663.22 at 6% = 663.22 x $.018 = $10,138", or $10.14. 

The interest at 4 % = $ 10.138 - J of $10,138 = $6.76. 

The interest at 4i % = $ 10.138 - J of $ 10. 138 = $ 7.60. 

The interest at 3 % = i of $ 10.138 = $ 6.07. 

The interest at 6 % = $10,138 - i of $ 10.138 = $8.46. 

17. Int. on $ 1 for 6 mo. at 6 % = $ .026 
Int. on $1 for 12 da. at 6% = .002 
Int. on $ 1 for 6 mo. 12 da. at 6 % = $ .027 

The interest on $287.10 = 287.10 x $.027 = $7.7617, or $7.76. 

The interest at 4 % = $7,762 - J of $7,762 = $ 6.17. 

The interest at ^% = $ 7.762 - J of $7,762 = $6.81. 

The interest at 3 % = J of $7,762 = $3.88. 

The interest at 5 % = $ 7.762 - J of $ 7.762 = $6.46. 
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18. By the table, p. 238 : 1 yr. 2 mo. 9 da. 

Int. on $ 1000 at 6yo = $60 H- $ 10 + f 1.60 = $ 71.60 
The interest at 4 % = $71.60 - J of $71.60 = $47.67. 
The interest at ^% = $71.60 - J of $71.60 = $63.62i. 
The interest at 3 % = i of $71.60 = $36.76. 
The interest at 6 % = $71.60 - J of $71.60 = $69.68. 

19. By the table, p. 238 : 2 yr. 7 mo. 3 da. 

Int. on$1000at6% = $120 + $86 4-$.60 

Int. on 200 at 6% = 24+^+ A0_ 

Int. on $ 1200 at 6% = $ 144 + $42 + $.00 = $186.60 

The interest at 4 % = $186.60 - J of $186.60 = $124.40. 

The interest at ^ % = $186.60 - } of $ 186.60 = $139.96. 

The interest at 3 % = J of $ 186.60 = $93.30. 

The interest at 6 % = $186.60 - J of $186.60 = $ 165.60. 

ao. The time from Feb. 1 to Feb. 28 = 27 da. 

$16,000 X — = $72, int. at 6% 
6 

The interest at 4 % = $72 - J of $ 72 = $48. 

The interest at 4J% = $72 - J of $72 = $54. 

The interest at 3 % = J of $72 = $36. 

The interest at 6 % = $ 72 - J of $ 72 = $60. 

21. The time from Jan. 10 to Jan. 20 = 10 da. 

$45,000 X — = $76, int. at 6% 
6 

The interest at 4 %= $76 - J of $76 = $50. 

The interest at ^% = $75 - J of $76 = $66.25. 

The interest at 3 o/o = i of f 76 = $ 37.60. 

The interest at 6 % = $ 75 - J of $ 76 = $62.60. 

22. The time from June 7 to July 1 = 24 da. 

$500,000 X ^ = $2000, int. at 6 % 
6 

The interest at 4 % = ^ 2000 - J of $ 2000 = $ 1333.33. 

The interest at 4 J % = $2000 - J of $ 2000 =$ 1600. 

The interest at 3 % = J of $2000 = $ 1000. 

The interest at 6 % = $2000 - i of $ 2000 = $ 1666.67. 

28. $ 26,000.00, int. for 60 da. at 6 % 

The interest at 4 % = $ 26,000 - J \of $ 26,000 = $ 16,666.67. 
The interest at 4J % = $ 25,000 - i of $ 26,000 = $ 18,760. 
The interest at 3 % = i of $ 25,000 = $ 12,500. 
The interest at 6 % = $ 26,000 - J of $ 26,000 = $ 20,833.33. 
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24. 2 )» 132,000.00 , int. for 60 da. at 6 % 

$66,000.00, int. for 30 da. at 6% 
The interest at 4 % = $66,000 - i of $66,000 = $ 44,000. 
The interest at 4J% = $66,000 - J of $66,000 = $49,500.^^ 
The interest at 3 % = J of $ 66,000 = $ 33,000. 
The interest at 6 % = $66,000 - J of $ 66,000 = $ 66,000. 

26. J of $50,000 = $ 12,500 ; 7 % of $ 12,500 = $875 ; 

$50,000 - $ 12,500 = $37,500 ; 50/0 of $37,600 = $ 1876 ; 
$876 -f $ 1876 = $2750, his annual income. 

26. 8% - 5% = 3%, his gain per cent ; 

3% of $75,000 = $2250, his annual gain. 

27. In 6 mo. the interest on $ 3.20 at 5 % would have been $ .08 ; hence, the 
real cost of the coal per ton = $ 3.20 + $ .08 = $ 3.28. 

28. The interest on $ 10,000 for 12 yr. at 16% = $ 18,000 ; 
The interest on $ 10,000 for 12 yr. at 4% = $4800 ; 
The amount of $ 10,000 for 12 yr. at 4% = $ 14,800 ; 
Therefore he was $ 18,000 - $ 14,800, or $3200, better off. 



Page 241 



1. .06 X $200 X /A =$2.96 

2. .06 X $500 x^ =$2.71 

3. .05 X 8750 x^ = $6.16 

4. .04 X $480x^^5 = ^2.37 

9. From Mar. 2 to July 15 = 135 da. 
.06 X $150 X Jif = ^3.33 

10. From Aug. 1 to Dec. 1 = 122 da. 
.06 X $444 X HI = ^8.90 

11. FromMay ItoNov. 1 =184da. 
.06 X $765x Jit = $23.14 

12. From June 1 to Dec. 1 = 183 da. 

.06 x$480 X i|J = $ 14.44 



6. .03 X $5000 X i^ = $49.32 

6. .04 X $6400 X Hi = 677.86 

7. .06 X $7200 X lit = $211.07 

8. .045 X $8100 X iH =»178.76 

13. From Apr. 1 to Oct. 1 = 183 da. 
.06 X $5000 X JIf = $160.41 

14. From May 1 to Nov. 1 = 184 da. 
.06 X $5000 X Jjl = $161.23 

16. From June 1 to Nov. 4 = 156 da. 
.06 X $4640 xj;a= $118.99 

16. From July 6 to Dec. 9 = 166 da. 
.06x$3876xHf = 69»-37 



17. The time from June 15 to Sept. 16 = 92 da. 

By the cancellation method the ordinary interest = 

$10,000 xilxi = $76.67 
Then the accurate interest is ^ of $76.67, or $1.05, less. 
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18. The time from Mar. 1 to July 1 = 122 da. 

By the cancellation method the ordinary interest = 

$2500.000 X iJ2 X J = $38,125 
Then the accurate interest is ^ of $38,125, or $622.26, less. 

Page 242 

2. The interest on $ 300 at 1 % for 4 yr. is 4% of $ 300, or $ 12. 

Since a rate of 1 % yields $ 12, it will require a rate of as many pei 
cent to yield $ 60 as $ 12 is contained times in $ 00, or 5 %. 

3. The interest on $ 600 at 1 % for 3 yr. is 3 % of $ 500, or $ 15. 

Since a rate of 1 % yields $ 15, it will require a rate of as many per cent 
to yield $90 as $16 is contained times in $90, or O^o- 

4. The interest on $ 700 at 1 % for 2^ yr. is 2J % of $ 700, or $ 17.50. 

Since a rate of 1% yields $17.50, it will require a rate of as many per 
cent to yield $ 70 as $ 17.50 is contained times in $70, or 4 %. 

6. The interest on $500 at 1 % for 6 J yr. is 6 J % of $ 500, or $ 26.26. 

Since a rate of 1% yields $26.25, it will require a rate of as many per 
cent to yield $105 as $26.25 is contained times in $105, or 4%. 

6. The interest on $ 900 at 1 % for 3J yr. is 3^ % of $ 900, or $ 30. 

Since a rate of 1 % yields $30, it will require a rate of as many per cent 
to yield $ 180 as $30 is contained times in $ 180, or 6 %. 

Page 243 

7. The interest on $ 150 at 1 % for 4^ yr. is 4 J % of $ 150, or $6.75. 

Since a rate of 1 % yields $6.75, it requires a rate of as many per cent to 
yield $33.75 as $6.75 is contained times in $33.75, or 5%. 

8. The interest on $226 at 1 % for 5f yr. is 6^% of $ 225, or $12.76. 

Since a rate of 1 % yields $12.75, it requires a rate of as many per cent 
to yield $ 76.50 as $ 12.75 is contained times in $76.50, or 6%. 

9. 3 yr. 1 mo. 15 da. = 3 yr. 1 J mo. = S\ yr. 

ITie interest on $ 3200 at 1 % for 3^ yr. is 3 J % of •$ 3200, or S 100. 
Since a rate of 1 % yields $ 100, it requires a rate of as many per cent to 
yield $400 as $ 100 is contained times in $400, or 4 %. 

10. 6 yr. 4 mo. 24 da. = 6 yr. 4f mo. = 6| yr. 

The interest on $4500 at 1 % for 6f yr. is 6 J % of $4600, or $288. 
Since a rate of 1 % yields $ 288, it requires a rate of as many per cent to 
yield $ 1296 afi $ 288 is contained times in $ 1296, or 4| %. 
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11. The interest on $3200 at 1 % for J yr. is J% of $3200, or $16. 

Since a rate of 1 % would yield $ 16, it required a rate of as many per 
cent to yield $56 as $ 16 is contained times in $ 56, or 3^%. 

12. The interest = $ 3060 - $ 3000 = $50. 

The interest on $3000 at 1 % for J yr. is J% of $3000, or $ 10. 

Since a rate of 1 % would yield $ 10, it required a rate of as many per 
cent to yield $ 50 as $ 10 is contained times in $ 50, or 5 %. 
18. The interest = $ 720 - $ 600 = $ 120. 

The mterest on $600 at 1 % for 4 yr. is 4% of $600, or $24. 

Since a rate of 1 % yields $ 24, it will require a rate of as many per cent 
to yield $ 120 as $ 24 is contained times in $ 120, or 5 %. 

14. The net annual income = $576 - $ 157.50 = $418.50. 

The interest on $ 5400 at 1 % for 1 yr. is 1 % of $ 5400, or $ 54. 
Since a rate of 1% would yield $54, it required a rate of "as many per 
cent to yield $418.60 as $54 is contained times m $418.60, or 7f 7o- 

15. $8187.50 -T- $26,000 = .3275 ; that is, the profits were .3275, or 32f %, of 
the investment. 
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2. The total interest = $ 1000 - $600 = $400 ; 

The interest for 1 yr. at 8 % is 8 % of $ 600, or $48 ; 

Hence, the time required is ^ yr., or 8 J yr., or 8 yr. 4 mo. 

3. The total interest = $ 1000 - $800 = $200 ; 

The interest for 1 yr. at 5 % is 5 % of $ 800, or $40 ; 
Hence, the time required is ^ yr. , or 6 yr. 

4. The total interest = $ 1000 - $900 = $100 j 

The interest for 1 yr. at 4 % is 4 % of $900, or $ 36 ; 

Hence, the time required is ^ yr., or 2 J yr., or 2 yr. 9 mo. 10 da. 

5. The total interest = $ 1000 - $ 840 = $ 160 ; 

The interest for 1 yr. at 6 % is 6 % of $840, or $ 60.40 ; 

Hence, the number of years required = $160 -t- $60.40, or 3JJ yr., or 

3 yr. 2 mo. 3 da. 

6. The total interest = $ 1000 - $ 626 = $ 376 ; 

The mterest for 1 yr. at ^ % is 4i% of $626, or $28,125 ; 
Hence, the number of years required = $375 -^ $28,126, or 13 J yr., or 
13 yr. 4 mo. 

7. The total mterest = $ 1000 - $ 876 = $ 125 ; 

The interest for 1 yr. at 3J% is 3^% of $875, or $30,625 ; 

Hence, the number of years required = $125 h- $30,625, or 4^ yr., or 

4 yr. 1 mo. 
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8. When the interest is 4% of the principal in 1 yr., it will become 100% 
of the principal in as many years as 4% is contained times in 100%, or 26 yr. 

When the interest is 6% it will equal the principal in as many years as 
6% is contained times in 100%, or 20 yr. 

When the interest is 2% it will equal the principal in as many years as 
2% is contained times in 100%, or 60 yr. 

When the interest is 6% it will equal the principal in as many years as 
6% is contained times in 100%, or 16 f yr. 

When the interest is 4^% it will equal the principal in as many years as 
4i% is contained times in 100%, or 22f yr. 

9. When any principal trebles itself it is 300% of itself, and the interest is 
300% — 100%, or 200%, of the principal. If the interest is 6% per year, it will 
become 200% of the principal in as many years as. 6% is contained times in 
200%, or 40 yr. 

2. Since 9 1 a-t 6% interest yields 9 -05 per year, as many dollars are required 
to yield an annual income of $126 as $.06 is contained times in $126, or $2600. 

8. Since $ 1 at 4% interest yields $ .04 per year, as many dollars are required 
to yield an annual income of $600 as $.04 is contained times in $600, or $12,600. 

4. Since $1 at 6% interest yields $.06 per year, as many dollars are required 
to yield an annual income of $760 as $.06 is contained times in $760, or 
$12,600. 

5. Since $1 at 4J% interest yields $.046 per year, as many dollars are re- 
quired to yield an annual income of $900 as $.046 is contained times in $900, 
or $20,000. 

6. Since $ 1 at 2% interest yields $ .02 per year, as many dollars are required 
to yield an annual income of $ 1000 as $ .02 is contained times in $ 1000, or 
$60,000. 

7. Since $1 at 7^% interest yields $.076 per year, as many dollars are 
required to yield an annual income of $3000 as $.075 is contained times in 
$3000, or $40,000. 
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8. Since $1 at 6% interest yields $.20 in 4 yr., as many dollars are required 
to yield $375 in that time as $.20 is contained times in $376, or $1876. 

9. Since $1 at 6% interest yields $.12 in 2 yr., as many dollars are required 
to yield $900 in that time as $.12 is contained times in $900, or $7500. 

10. Since $1 at 3% interest yields $.21 in 7 yr., as many dollars are required 
to yield $840 in that time as $.21 is contained times in $840, or $4000. 
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11. Since ifl aX 4% interest yields $.10 in 2 yr. 6 mo., as many dollars are 
required to yield $500 in that time as $ .10 is contained times in $500, or $5000. 

12. Since $1 at 6% interest yields $.20 in 3 yr. 4 mo., as many dollars are 
required to yield $480 in that time as $.20 is contained times in $480, or $2400. 

18. Since $1 at 5% interest yields $.00 J in 60 da., as many dollars are re- 
quired to yield $1000 in that time as $.00| is contained times in $1000, or 
$120,000. 

14. Since $1 at 4% interest yields $.04 per year, as many dollars are re- 
quired to provide an annual income of $3000 as $.04 is contained times in 
$3000, or $ 75,000. Hence, he shall insure his life for $75,000. 

15. Since $1 at 8J% interest yields $.035 per year, as many dollars are re- 
quired to provide 10 x $350, or $3500, per year as $.035 is contained times in 
$3500, or $100,000. Hence, the amount of the endovnnent was $100,000. 
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2. Since $1 at 6% interest would amount to $1.01 in 60 da., it would re- 
quire as many dollars now to amount to $800 in 60 da. as $1.01 is contained 
times in $800, or $792.08. Hence, the equivalent cash value of $800 due in 
60 da. was $792.08. 

8. Since $1 at 6% interest would amount to $1.15 in 2 yr. 6 mo., it vnll re- 
quire as many dollars now to amount to $ 1000 in 2 yr. 6 mo. as $ 1.15 is contained 
times in $1000, or $869.57, the present worth. 

4. Since $1 at 6^0 interest will amount to $1,026 in 6 mo., it will require as 
many dollars now to amount to $5000 in 6 mo. as $1,025 is contained times in 
$5000, or $4878.05, the present worth. 

Then the true discount = $ 5000 — $ 4878.05 = $ 121.95. 

5. Since $1 at 3^% interest amounts to $1.02625 in 9 mo., it requires as 
many dollars now to amount to $ 1642 in 9 mo. as $ 1.02625 is contained times in 
$1642, or $1600. 

6. Since $1 at 5% interest will amount to $1.05 in 1 yr., it requires as 
many dollars now to amount to $5000 1 yr. hence as $1.05 is contained tunes in 
$5000, or $4761.90, the present worth. 

7. Since $1 at 6% interest will amount to $1.05 in 10 mo., it will require as 
many dollars now to amount to $5000 in 10 mo. as $1.05 is contained times in 
$5000, or $4761.90, the present value of the policy. 
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8. Since $1 at 4% interest would amount to $1.01 in 90 da., it will require 
as many dollars now to amount to $2500 in 90 da. as $1.01 is contained times in 
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$2500, or $2475.26-; that is, the present worth of $2500 payable in. 90 da. is 
$2475.25. 

Since the discount for cash payment is 1^% of $2500, or $37.50, the net 
cash payment = $2500 - $37.50, or $2462.50. 

Therefore, by paying cash I shall save $2475.25 — $2462.50, or $12.75. 
9. Since $1 at 6% interest will amount to $1.06 in a year, it will require as 
many dollars now to amount to $3000 in 1 yr. as $1.06 is contained times in 
$3000, or $2830.19, the present worth ; hence, with money at 6%, the present 
value of Mr. White's offer is $6000 + $2830.19, or $8830.19. Therefore, when 
money is worth 6% Mr. White's offer is better by $8830.19 - $8800, or $30.19. 

Sinde $1 at 8% interest will amount to $1.08 in 1 yr., it will require as 
many dollars now to amount to $3000 in 1 yr. as $1.08 is contained times in 
$3000, or $2777.78, the present worth; hence, with money at 8%, the present 
value of Mr. White's offer is $6000 + $2777.78, or $8777.78. Therefore, when 
money is worth 8%, Mr. Brown's offer is better by $8800 - $8777.78, or $22.22. 



2. 



Principal 

Interest on $5850 at 4% for 4 yr. 3 mo. 

The 1st annual int., $234, remains unpaid for 3 yr. 3 mo. 

The 2d annual int., $234, remains unpaid for 2 yr.3 mo. 

The 3d annual int., $234, remains unpaid for 1 yr.3 mo. 

The 4th annual int., $234, remains unpaid for 3 mo. 

Interest on $234 at 4% for . . 

Amount of $5850 



7yr. 



$5850 
994 



50 



8. Principal 

Interest on $24,000 for 3 yr. 3 mo. 12 da. at 5% . 

The 1st annual int., $ 1200, remains unpaid for 2 yr. 3 nio. 12 da. 

The 2d annual int., $1200, remains unpaid for 1 yr. 3 mo. 12 da. 

The 3d annual int., $1200, remains unpaid for 3 mo. 12 da. 

Interest on $ 1200 at 5 % for . 
Amount of $24,000 .... 



3yr. 10 mo. 6da.= 
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Principal 

Interest for 1st yr. at 5% 
Principal beginning 2d yr. 
Interest for 2d yr. at 5% 
Amount for 2 yr. at 5% 
The compound interest = $441 — $400, or $41. 

PROG. AR. KEY 14 



$400 
20 

$420 
21 

$441 
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11. Since ^1 at 4% interest yields $.10 in 2 yr. 6 mo., as many dollars are 
required to yield $500 in that time as $.10 is contained times in $600, or $5000. 

12. Since $1 at 6% interest yields $.20 in 3 yr. 4 mo., as many dollars are 
required to yield $480 in that time as $.20 is contained times in $480, or $2400. 

18. Since $1 at 5% interest yields $.00 J in 60 da., as many dollars are re- 
quired to yield $1000 in that time as $.00| is contained times in $1000, or 
$120,000. 

14. Since $1 at 4% interest yields $.04 per year, as many dollars are re- 
quired to provide an annual income of $3000 as $.04 is contained times in 
$3000, or $75,000. Hence, he shall insure his life for $75,000. 

15. Since $1 at 3J% interest yields $.035 per year, as many dollars are re- 
quired to provide 10 x $350, or $3500, per year as $.035 is contained times in 
$3500, or $100,000. Hence, the amount of the endowment was $100,000. 
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2. Since $1 at Q% interest would amount to $1.01 in 60 da., it would re- 
quire as many dollars now to amount to $800 in 60 da. as $1.01 is contained 
times in $800, or $792.08. Hence, the equivalent cash value of $800 due in 
60 da. was $792.08. 

8. Since $1 at 6% interest would amount to $1.15 in 2 yr. 6 mo., it vnll re- 
quire as many dollars now to amount to $ 1000 in 2 yr. 6 mo. as $ 1.15 is contained 
times in $1000, or $869.57, the present worth. 

4. Since $1 at 5% interest will amount to $1,025 in 6 mo., it will require as 
many dollars now to amount to $5000 in 6 mo. as $1,025 is contained times in 
$5000, or $4878.06, the present worth. 

Then the true discount = $6000 — $4878.05 = $121.95. 

5. Since $1 at 3^% interest amounts to $1.02625 in 9 mo., it requires as 
many dollars now to amount to $ 1642 in 9 mo. as $ 1.02625 is contained times in 
$1642, or $1600. 

6. Since $1 at b% interest will amount to $1.06 in 1 yr., it requires as 
many dollars now to amount to $5000 1 yr. hence as $1.05 is contained times in 
$5000, or $4761.90, the present worth. 

7. Since $1 at 6% interest will amount to $1.06 in 10 mo., it will require as 
many dollars now to amount to $5000 in 10 mo. as $1.06 is contained times in 
$5000, or $4761.90, the present value of the policy. 
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8. Since $1 at 4% interest would amount to $1.01 in 90 da., it will require 
as many dollars now to amount to $2600 in 90 da. as $1.01 is contained times in 
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$2500, or $2476.26- ; that is, the present worth of $2600 payable in. 90 da. is 
$2476.26. 

Since the discount for cash payment is 1^% of $2500, or $37.60, the net 
cash payment = $2600 - $37.60, or $2462.50. 

Therefore, by paymg cash I shall save $2476.26 — $2462.60, or $12.76. 
9. Since $1 at 6% interest will amount to $1.06 in a year, it will require as 
many dollars now to amount to $3000 in 1 yr. as $1.06 is contained times in 
$3000, or $2830.19, the present worth ; hence, with money at 6%, the present 
value of Mr. White's offer is $6000 + $2830.19, or $8830.19. Therefore, when 
money is worth 6% Mr. White's offer is better by $8830.19 - $8800, or $30.19. 

Sinde $1 at 8% interest will amount to $1.08 in 1 yr., it will require as 
many dollars now to amount to $3000 in 1 yr. as $1.08 is contained times in 
$3000, or $2777.78, the present worth; hence, with money at 8%, the present 
value of Mr. White's offer is $6000 + $2777.78, or $8777.78. Therefore, when 
money is worth 8%, Mr. Brown's offer is better by $8800 -- $8777.78, or $22.22. 



2. 



Principal 

Interest on $5850 at 4% for 4 yr. 3 mo. 

The 1st annual int., $234, remains unpaid for 3 yr. 3 mo, 

The 2d annual int., $234, remains unpaid for 2 yr.3 mo. 

The 3d annual int., $234, remains unpaid for 1 yr.3 mo 

The 4th annual int., $234, remains unpaid for 3 mo, 

Interest on $234 at 4% for . . , 

Amount of $6860 



7yr. 



$6850 
994 



50 



8. Principal 

Interest on $24,000 for 3 yr. 3 mo. 12 da. at 6% . 

The 1st annual int., $ 1200, remains unpaid for 2 yr. 3 mo. 12 da. 

The 2d annual int., $1200, remains unpaid for 1 yr. 3 mo. 12 da. 

The 3d annual int., $1200, remains unpaid for 3 mo. 12 da. 

Interest on $ 1200 at 6 % for . 

Amount of $24,000 .... 



3yr. lOmo. 6da.= 
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Principal 

Interest for 1st yr. at 6% 
Principal beginning 2d yr. 
Interest for 2d yr. at 6% 
Amount for 2 yr. at 5% 
The compound interest = $441 — $400, or $41. 
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$400 
20 

$420 
21 

$441 
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$ 1000, or 



f 124.86. 



8. . Principal .... 
Interest for 1st yr. at 4% 
Principal beginning 2d yr. 
Interest for 2d yr. at 4% 
Principal beginning 3d yr. 
Interest for 3d yr. at 4 % 
Amount for 3 yr. at 4 % . 
The compound interest = ^ 1124.86 - 

4. Principal 
Interest for Ist yr. at 6% 
Principal beginning 2d yr. 
Interest for 2d yr. at 6% . 
Principal beginning 3d yr. 
Interest for 3d yr. at 6% . 
Principal beginning 4th yr. 
Interest for 4th yr. at 6% 
Principal beginning 5th yr. 
Interest for 6 mo. at 6% . 
Amount for 4 yr. 6 mo. at 6% 

The compound interest = .$1950.53 - $1600, or .| 450.53. 

5. There are 4 interest periods, each with a rate of 3 %. 

Principal .... 
Interest for 1st period at 3 X 
Principal beginning 2d period 
Interest for 2d period at 3 % 
Principal beginning 3d period 
Interest for 3d period at 3 % 
Principal beginning 4th period . 
Interest for 4th period at 3% 
Amount for 2 yr. at 6 % per year, semiannually 
The compound interest = $5627.54 - $5000, or $627.54. 

6. The rate is 1J% for each of the 8 interest periods. 

Principal 

Interest for 1st period at \\% . 
Principal beginning 2d period . 
Interest for 2d period at 1^ % . 
Principal beginning 3d period . 
Interest for 3d period at IJ % . 
Principal beginning 4th period 
Interest for 4th period at 1| % . 
Principal beginning 5th period 



$1000 

40 

$1040 

41.60 
$1081.60 

43.264 
$1124.86 



$1600 

90 

$1590 

95.40 
$1685.40 
101.124 
$1786.524 

107.1914+ 
$1893.7164 

56.8115- 
$1950.63 



$5000 

150 
$5160 

164.50 
$5304.60 

169.135 
$6463.635 

163.9091- 
$6627.64 



$6000 

75 

$5075 

76.126 
$5151.125 

77.2669- 
$5228.3919 

78.4259- 
$6306.8178 
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Amount brought forward ... . J| 6306.8178 

Interest for 6th period at 1J% 79.6023- 

Principal beginning 6th period .... $6386.4201 

Interest for 6th period at 1J% 80.7963+ 

Principal beginning 7th period .... $6467.2164 

Interest for 7th period at 1 J % .... 82.0082+ 

Principal beginning 8th period .... $6549.2246 

Interest for 8th period at IJ % 83.2384- 

Amount for 2 yr. at 6% per year, quarterly . . $6632.46 
The compound interest = $5632.46 — $5000, or $632.46. 

7. There are 6 whole interest periods, each with a rate of 1 %, and a partial 
period of 2 mo. 

Principal \ . $8000 

Interest for Ist period at 1 % . 
Principal beginning 2d period . 
Interest for 2d period at 1 % . 
Principal beginning 3d period . 
Interest for 3d period at 1 % . 
Principal beginning 4th period . 
Interest for 4th period at 1% . 
Principal beginning 5th period . 
Interest for 5th period at 1 % . 
Principal beginning 6th period 
Interest for 6th period at 1 % . 
Principal beginning partial period 
Interest for 2 mo. at 4% per year 
Amount for 1 yr. 8 mo. at 4% per year, quarterly $8648.78 
The compound interest = $8648.78 - $8000, or $648.78. 

amount of $1 at 5% compound interest for 10 yr. = $1.628895 ; 
amount of $1000 at b% for 10 yr. = 1000 x $ 1.628895, or $ 1628.89i. 

amount of $1 at 3^% compound interest for 20 yr. = $1.989789 ; 
amount of $5000 at 3i%for20yr. = 5000 x $1.989789, or$9948.94i. 

amount of $1 at 4J% compound interest for 12 yr. = $1.695881 ; 
amount of $3250 at 4^7^ for 12 yr. = 3250 x $1.695881, or $6511.61. 

amount of $1 at 6% compound interest for 16 yr. = $2.540352 ; 
aimount of $ 725.32 at 6 % for 16 yr. = 725.32 x $ 2.640352, or $ 1842.67. 

amount of $1 at 4% compound interest for 8 yr. = $1.368569; 
simple interest on $1.368569 for 3 mo. at 4% = $.013686- ; 
amount of $1 for 8 yr. 3 mo. = $1.368569 + $.013686, or $1.382255; 
amount of $4000 for 8 yr. 3 mo. = 4000 x $1.382256, or $6529.02. 



$8080 

80.80 
$8160.80 

81.608 
$8242.408 

82.4241- 
$8324.8321 

83.2483+ 
$8408.0804 

84.0808+ 
$8492.1612 

66.6144+ 



9. 


The 




The 


10. 


The 




The 


11. 


The 




The 


12. 


The 




The 


18. 


The 




The 




The 




The 
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14. The amount of $ 1 at 2i% compound interest for 6 yr. = $1.169693 ; 
The simple interest on 1 1.169693 for 8 mo. at 2i % ;= $.019328 ; 

The amount of $ 1 for 6 yr. 8 mo. = $1.169693 + $.019328, or $1.179021; 
The amount of $6000 for 6 yr. 8 mo. = 6000 x $1.179021, or $7074.13. 

15. The amount of $ 1 at 3% compound interest for 14 yr. = $ 1.612690 ; 
The simple interest on $ 1.612690 for 9 mo. at 3% = $ .034033 ; 

The amount of $ 1 for 14 yr. 9 mo. = $ 1.612690 -f- $ .034033, or $ 1.646623 ; 
The amount of $ 7000 for 14 yr. 9 mo. = 7000 x $ 1.646623, or $ 10,826.36. 

16. The amount of $1 at 6% compound interest for 18 yr. = $2.864339; 
The simple interest on $ 2.854339 for 10 mo. 16 da. at 6 % = $ .149863 ; 
The amount of $1 for 18 yr. 10 mo. 16 da. = $2.864339 + $.149868, or 

$3.004192 ; 

The amount of $86.48 for 18yr. 10 mo. 16 da. = 86.48 x $3.004191, or 
$269.80. 

17. The amount of $ 1 at 4% compound interest for 16 yr. = $ 1.800944 ; 
The simple interest on $1.800944 for 6 mo. 3 da. at 4% = $.0.36619 ; 
The amount of $1 for 16 yr. 6 mo. 3 da. = $1.800944 + $.036619, or 

$1.837663; 

The amount of $76.60 for 16 yr. 6 mo. 3 da. = 76.60 x $1.837663, or 
$138.74. 

18. The amount of $6000 for 8 yr. at 6%, payable semiannually, is the same 
as the amount of $5000 for 16 yr. at 3%, payable annually. 

The amount of $1 at 3% compound interest for 16 yr. = $1.604706 ; 
The amount of $6000 at 3% for 16 yr. = 6000 x $ 1.604706, or $8023.63. 

19. Since the interest at 4% is payable quarterly there are 17 whole interest 
periods, each with a rate of 1 %, and a partial period of 1 mo. 10 da. There- 
fore the amount of $6500 for 4 yr. 4 mo. 10 da. at 4%, compounded quarterly, is 
the same as the amount of $6600 for 17 yr. at 1%, compounded annually, plus 
the interest on this amount for 1 mo. 10 da. at i^^^yr- 

The amount of $1 at 1% compound interest for 17 yr. = $1.184304 ; 
The simple interest on $1.184304 for 1 mo. 10 da. at 4 %=$ .006264 ; 
The amount of $1 for 4 yr. 4 mo. 10 da. = $1.184304+ $.006264, or 
$1.189668; 

The amount of $6600 for 4 yr. 4 mo. 10 da. = 6600 x $1.189668, or 
$7732.19. 

Page 256 
2. Principal, Jan. 2, 1906 . . . . $1000.00 



Int. to Apr. 2, 1906, —3 mo. 

Amount 
First payment 



New principal, Apr. 2, 1906 



12.60 



$1012.60 

200.00 

$812.60 
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Amount brought foncard 
Int. to July 2, 1906,-3 mo. 

Amount .... 
Second payment 



New principal, July 2, 1906 

Int. to Oct. 12, 1906,-3 mo. 10 da. 

Amount due Oct. 12, 1906 



».. 



Principal, Apr. 1, 1905 
Int. to July 1, 1906, — 3 mo. 

Amount . 
First payment 



New principal, July 1, 1905 
Int. to Sept. 1, 1905,-2 mo. 

Amount .... 
Second payment 



)na payment 

New principal, Sept. 1, 1905 
Int. to Dec. 11, 1905,-3 mo. 10 da. 

Amount . 
Third payment 



New principal, Dec. 11, 1905 
Int. to Apr. 5, 1906,-3 mo. 24 da 
Amount due Apr. 5, 1906 



4. 



Principal, Nov. 1, 1904 
Int. to Feb. 1, 1905,-3 mo. 

Amount 
First payment 



New principal, Feb. 1, 1905 
Int. to Oct. 20, 1905, - 8 mo. 19 da. 
Second payment (which is less than int. 
Int. from Oct. 20 to Nov. 1,-11 da. on 

Amount 

Third payment (to be added to second) 



New principal, Nov. 1, 1905 . 
Int. to Apr. 10, 1906, —5 mo. 9 da. 
Amount due Apr. 10, 1906 



due) 
$1564 



Principal, Aug. 15, 1904 . 
Int. to Jan. 2, 1905,-4 mo. 17 da. 
First payment (which is less than int. due) 
Int. from Jan. 2 to May 11,— 4 mo. 9 da. on $4000 

Amount 



$812.50 

10.16 

$822.06 

300.00 



1522.66 

7.26 

$529.92 



$400.00 

4.00 

$404.00 

25.00 



$379.00 

2.53 

$381.53 

30.00 



$351.53 

3.91 

$355.44 

100.00 

$255.44 

3.24 

$258.68* 



$1600.00 
24.00 

$1624.0(J 
60.00 



$20.00 



$400.00 



$1564.00 
67.51 

2.87 

$1634.38 

420.00 



$40.00 



$1214.38 

32.18 

$1246.56' 



$4000.00 
76.11 

71.67 
$4147.78 
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AmouTfU brought forward 
Second payment (to be added to first) 



$600.00 



$4147.78 
540.00 



New principal, May 11, 1905 
Int. to June 1, 1906, — 1 yr. 20 da. 
Amount due June 1, 1906 

Principal, Feb. 28, 1903 . 
Int. to July 1, 1903,-4 mo. 3 da. 

Amount .... 
First payment 



New principal, July 1, 1903 
Int. to Dec. 16, 1904,-1 yr. 5 mo 

Amount . ^ . 
Second payment 



$3607.78 

190.41 

$3798.19 



$1250.00 

25.63 

$1275.63 

100.00 



15 da. 



New principal, Dec. 16, 1904 
Int. to Oct. 11. 1905,-9 mo. 25 da 

Amount .... 
Third payment 



$1175.63 
102.87 

$1278.50 
200.00 



$1078.50 

53.03 

$1131.53 

600.00 



New principal, Oct. 11, 1905 
Int. to Apr. 4, 1906, — 5 mo. 23 da 
Amount due Apr. 4, 1906 

Principal, Oct. 22, 1904 . 
Int. to Feb. 1, 1905,-3 mo. 9 da. 

Amount 
Payment 



New principal, Feb. 1, 1905 
Int. to July 1, 1905,-5 mo. 
Amount due July 1, 1905 



$531.53 

15.33 

$546.86 



$80.00 

m 

$80.88 
47.00 



$33.88 

.m 

$34.44 
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Principal $1200.00 

Int. to May 18, 1905,-1 yr 60.00 

Amount of principal, May 18, 1905 . . . $1260.00 

First payment $300.00 

Int. on $.300, Oct. 15 to May 18,-7 mo. 3 da. . 8.875 

Second payment 50.00 

Int. on $50, Mar. 10 to May 18, —2 mo. 8 da. .472 

Amount of payments. May 18, 1905 .... 359.35 

Sum due May 18, 1905 $900.65 
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Principal 

Int. to Jan. 1, 1907, — 7 mo. 16 da. 

Amount of principal, Jan. 1, 1907 
First payment .... 

Int. on $145, July 10 to Jan. 1, — 6 mo 
Second payment .... 
Int. on $ 176, Oct. 16 to Jan. 1,-2 mo 

Amount of payments, Jan. 1, 1907 

Sum due Jan. 1, 1907 



Principal 

Int. to May 16, 1906,-11 mo. 15 da. 
Amount of principal, May 16, 1906 

First payment .... 

Int. on 8100, Oct. 1 to May 16,-7 mo. 

Second payment .... 

Int. on $160, Feb. 1 to May 16,-3 mo 

Third payment .... 

Int. on $75, May 1 to May 16,-15 da 
Amount of payments, May 16, 1906 
Sum due May 16, 1906 . 



1906 



Principal .... 
Int. to Dec. 20, 1906,-6 mo. 

Amount of principal, Dec. 20, 
First payment .... 
Int. on $ 76, July 20 to Dec. 20, — 5 mo 
Second payment .... 
Int. on $26, Aug. 15 to Dec. 20,-4 mo 

Amount of payments, Dec. 20, 1906 

Sum due Dec. 20, 1906 



Principal 

Int. to Jan. 2, 1906, — 12 mo. 1 da. 
Amount of principal Jan. 2, 1906 

First payment .... 

Int. on $300, Mar. 2 to Jan. 2, — 10 mo. 

Second payment .... 

Int. on $25, July 1 to Jan. 2, — 6 mo. 1 

Third payment .... 

Int. on $80, Oct. 17 to Jan. 2,-2 mo. 
Amount of payments, Jan. 2, 1906 
Sum due Jan. 2, 1906 . 



21 da 
15 da. 



15 da 



15 da, 



5 da. 



da. 



15 da. 



$ 145.00 

4.13 

175.00 

2.19 



$100.00 

3.76 

150.00 

2.625 

75.00 

.19 



$75.00 

1.25 

25.00 

.35 



$300.00 

15.00 

25.00 

.75 

80.00 

1.00 



$600.00 

18.83 

$518.83 



326.32 
$192.51 



$850.00 
48.875 
$898,875 



331.566 
$667.31 

$175.00 
3.50 



$178.50 



101.60 
$76.90 

$1600.00 

96.27 

$1696.27 



421.75 
$1274.62 
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Using the United States rule, 
Principal, Jan 1, 1905 

Int. to Mar. 2, 1905,-2 mo. 1 da. 
Amount .... 

First payment .... 



New principal, Mar. 2, 1905 
Int. to July 1, 1905,-3 mo. 29 da. 
Second payment (which is less than int. due) 
Int. from July 1 to Oct. 17,-3 mo. 16 da. on $1316.27 

Amount 

Third payment (to be added to second') 



$1600.00 

16.27 

$1616.27 

300.00 



$25.00 



$80.00 



$1316.27 
26.11 

23.25 

$1365.63 

105.00 



New principal, Oct. 17, 1905 
Int. to Jan 2, 1906,-2 mo. 15 da. 
Amount due Jan. 2, 1906 



$1260.03 

15.76 

$1276.39 
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1. The amount checked out= $45 +$3.75 + $75.50 + $13.62 -f$ 175.25 -f 
$126.10 = $439.22; 

The balance, after checking out = $846.20 - $439.22, or $406.98. 

2. The total deposits = $142.34 + $112.50 + $60.40 + $ 18.75 + $65 + $92 = 
$490.99; 

His balance May 1 = $490.99 - $125, or $365.99. 

Page 261 

8. The total deposits = $3472.38 + $84.60 + $250 + $36.22 + $80.01 + 
$72.35 + $39.17 + $24.64 + $ 7.77 + $4.65 + $96 = $4167.79 ; 

The total sum withdrawn = $125 + $36 + $72.50 + $18.10 + $23.90 + 
$500 + $61.37 =$836.87; 

His balance June 1 = $4167.79 - $836.87, or $3330.92. 

4. The total deposits = $196.50 + $234.60 + $490.75 + $325.50 + $416 + 
S325 + $410.75 = $2399.10 ; 

The first bill amounted to $1250 - 3% of $1250 = $1212.50 ; 
The second bill amounted to $98.50 - 2% of $98.50 = $96.53 ; 
The total sum checked out = $ 1212.50 + $96.53 + $375 = $1684.03 ; 
His balance = $2399.10 - $1684.03, or $715.07. 

5. The face of the check = $1850 - 5% of $1850 = $1757.50. 

6. Since the amount of the check was $1757.50 [Ex. 5, ans.], the total 
deposit = $ 1757.50 + $ 75 + $ 16.63 = $ 1849.13. 
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2. The date of maturity is 60 da. after Mar. 4, or May 3. 
The term of discount is from Mar. 7 to May 3, or 67 da. 
The bank discount is the interest on $5000 for 67 da. at 6^0, or 1 47.50. 
The proceeds = ^5000 - $47.60 = $4952.50. 
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8. The date of maturity is 30 da. after Aug. 27, or Sept. 26. 
The term of discount is from Aug. 27 to Sept. 26, or 30 da. 
The bank discount is the interest on $60p0 for 30 da. at 6%, or $25. 
The proceeds = $6000 - $25 = $4975. 

4. The date of maturity is 15 da. after May 1, or May 16. 
The term of discount is from May 1 to May 16, or 15 da. 

The bank discount is the interest on $10,000 for 15 da. at 5%, or $20.8:^. 
The proceeds = $ 10,000 - $20.83 = $9979.17. 

5. The date of maturity is 90 da. after Nov. 18, or Feb. 16. 
The term of discount is from Nov. 19 to Feb. 16, or 89 da. 

The bank discount is the interest on $7500 for 89 da. at Q%, or $111.25. 
The proceeds = $7500 - $111.25 = $7388.75. 

6. The date of maturity is 10 da. after July 28, or Aug. 7. 
The term of discount is from July 28 to Aug. 7, or 10 da. 

The bank discount is the interest on $18,000 for 10 da. at 5%, or $25. 
The proceeds = $18,000 - $25 = $17,976. 

7. The date of maturity is 120 da. after Sept. 30, or Jan. 28. 
The term of discount is from Sept. 30 to Jan. 28, or 120 da. 

The bank discount is the interest on $3200 for 120 da. at 7%, or $74.67. 
The proceeds = $3200 - $74.67 = $3125.33. 

8. The date of maturity is 60 da. after Oct. 12, or Dec 11. 
Tlie term of discount is from Nov. 2 to Dec. 11, or 39 da. 

Since the amount of $840 for 60 da. at 6% is $848.40, the bank discount 
is the interest on $ 848.40 for 39 da. at 6%, or $5.61. 
The proceeds = $848.40 - $ 5.51 = $ 842.89. 

9. The date of maturity is 30 da. after July 3, or Aug. 2. 
The term of discount is from July 5 to Aug. 2, or 28 da. 

Since the amount of $3000 for 30 da. at 5% is $3012.50, the bank dis- 
count is the interest on $3012.50 for 28 da. at 6%, or $14.06. 
The proceeds = $3012.50 - $14.06 = $2998.44. 
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10. The date of maturity is 46 da. after Dec. 28, or Feb. 11. 
The term of discount is from Jan. 2 to Feb. 11,. or 40 da. 
Since the amount of $60,000 for 45 da. at 4% is $60,300, the bank dis- 
count is the interest on $60,300 for 40 da. at 6%, or $335. 
The proceeds = $60,300 - $335 = $69,966. 



11. The date of maturity is 90 da. after Feb. 1, 1907, or May 2, 1907. 
The term of discount is from Feb. 1 to May 2, or 90 da. 

Since the amount of $8200 for 90 da. at 6% is $8323, the bank discount 
is the interest on $ 8323 for 90 da. at 7 %, or $ 146.66. 
The proceeds = $8323 - $146.66 = $8177:35. 

12. The date of maturity is 60 da. after Feb. 1, 1908, or Apr. 1, 1908. 
The term of discount is from Mar. 1 to Apr. 1, or 31 da. ' 

Since the amount of $25,000 for 60 da. at 6% is $26,250, the bank dis- 
count is the interest on $26,250 for 31 da. at 4%, or $86.97. 
The proceeds = $25,260 - $86.97 = $26,163.03. 

18. The date of maturity is 4 mo. after Jan. 1, 1907, or May 1, 1907. 
The term of discount is from Jan. 10 to May 1, or 111 da. 
Since the amount of $4000 for 4 mo. at 6% is $4080, the bank discount 
is the interest on $4080 for 111 da. at 6%, or $76.48. 
The proceeds = $4080 - $76.48 = $4004.52. 

14. The date of maturity is 60 da. after Apr. 7, or June 6. 
The term of discount is from Apr. 7 to June 6, or 60 da. 

The bank discount is the interest on $75,000 for 60 da. at 3%, or $375. 
The proceeds = $ 75,000 - $ 375 = $ 74,625. 

15. The date of maturity is 3 mo. after July 17, or Oct. 17. 
The term of discount is from Sept. 1 to Oct. 17, or 46 da. 

Since the amount of $7200 for 3 mo. at 6% is $7308, the bank discount 
is the interest on $7308 for 46 da. at 4%, or $37.35. 
The proceeds = $7308 - $37.36 = $7270.66. 

16. The date of maturity is 10 da. after the day it was made. 
The term of discount is for the whole period, or 10 da. 

The bank discount is the interest on $1000 for 10 da. at 3J7o» or $.97. 
The proceeds = $1000 - $.97 = $999.03. 
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17. The time the 1st note runs is from Nov. 1 to Dec. 1, or 30 da. ; 
The term of discount is also from Nov. 1 to Dec. 1, or 30 da. ; 

Since the amount of $3000 for 30 da. at 4% is $3010, the bank discount 
is the interest on $3010 for 30 da. at 4J%, oy $11.29 ; 

The proceeds of the 1st note = $3010 - $11.29 = $2998.71. 

The time the 2d note runs is from Oct. 31 to Nov. 30, or 30 da. ; 

The term of discount is from Nov. 1 to Nov. 30, or 29 da. ; 

Since the amount of $4200 for 30 da. at 6% is $4217.60, the bank dis- 
count is the interest on $4217.60 for 29 da. at 4^%, or $16.29; 

The proceeds of the 2d note = $4217.60 — $16.29 = $4202.21. 

The term of discount on the 3d note is from Nov. 1 to Dec. 1, or 30 da. ; 

The bank discount is the interest on $6000 for 30 da. at 4J%, or $18.76 ; 

The proceeds of the 3d note = $6000 - $18.76 = $4981.26. 

The term of discount on the 4th note is from Nov. 1 to Dec. 27, or 66 da. ; 

The bank discount is the interest on $6400 for 66 da. at 6%, or $49.78 ; 

The proceeds of the 4th note = $6400 - $49.78 = $6350.22. 

The term of discount on the 6th note is from Nov. 1 to Nov. 9, or 8 da. ; 

The bank discount is the interest on $6000 for 8 da. at 4%, or $4.44; 

The proceeds of the 6th note = $6000 — $4.44 = $4996.66. 

The time the 6th note runs is from Oct. 31 to Nov. 16, or 15 da. ; 

The term of discount is from Nov. 1 to Nov. 16, or 14 da. ; 

Since the amount of $7600 for 16 da. at 5% is $7516.63, the bank dis- 
count is the interest on $7615.63 for 14 da. at 4%, or $11.69; 

The proceeds of the 6th note = $7516.63 - $11.69 = $7503.94. 

The term of discount on the 7th note is from Nov. 1 to Jan. 30, or 90 da. ; 

The bank discount is the interest on $12,000 for 90 da. at 6%, or $180 ; 

The proceeds of the 7th note = $ 12,000 - $ 180 = $ 11 ,820. 

The amount invested in notes is the sum of the proceeds, or $2998.71 + 
$4202.21 -I- $4981.25 + $6360.22 + $4996.66 + $7603.94 + $ 11,820= $42,861.89. 

18. Since $1 - $.01, or $.99, is the proceeds of $1 at 6% for 60 da., $9900 
is the proceeds of as many dollars discounted for the same time and rate, as 
$ .99 is contained times in $9900, or $10,000. 

19. Since the proceeds of $1 discounted for 60 da. at 6% is $1 — $.00f, or 
$.99 J, $2975 is the proceeds of as many dollars, discounted for th6 same time at 
the same rate, as $.99^ is contained times in $2976, or $3000. I must therefore 
draw my note for $3000. 

20. Since the proceeds of $1 discounted for 90 da. at 4J% is $1 — $ .01 J, or 
$.98J, $19,775 is the proceeds of as many dollars discounted for 90 da. at 
4i% as $.98J is contained times in $19,775, or $20,000. To obtain $19,776, 
therefore, the note must be drawn for $ 20,000. 
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Page 267 



Date 


Deposited 


Drawn out 


Interest 


Balance 


1906 


















Aug. 8 


425 












^425 




Sept. 18 






35 








390 




Oct. 1 














390 




Oct. 2 


100 












490 




1906 


















Jan. 1 










3 


90 


493 


90 


Mar. 19 






250 








243 


90 


Apr. 1 










2 


43 


246 


33 


June 30 


150 












396 


33 


Julyl 










2 


46 


398 


79 


Sept. 3 


80 












478 


79 


Oct. 1 










3 


98 


482 


77 


1907 


















Jan. 1 




• 






4 


82 


487 


59 



Date 


Deposited 


Drawn out 


Interest 


Balance 


1905 


















Aug. 8 


425 












425 




Sept. 18 






35 








390 




Oct. 2 


100 












490 




1906 


















Jan. 1 














490 




Mar. 19 






250 








240 




June 30 


150 












390 




July 1 










4 


80 


394 


80 


Sept. 3 


80 












474 


80 


1907 


















Jan. 1 










7 


88 


482 


68 
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Datk 


Depositkd 


Drawn out 


iNTBltEST 


Balance 


1906 


















Jan. 30 


85 












86 




Feb. 18 


46 












130 




Mar. 8 


100 












230 




Mar. 29 


60 












280 




Apr. 1 














280 




Apr. 13 






60 








220 




June 2 


125 












345 




Julyl 










2 


20 


347 


20 


Sept. 1 






80 








267 


20 


Oct. 1 










2 


67 


269 


87 


1907 


















Jan. 1 


. 








2 


69 


272 


66 



Date 


Deposited 


Drawn out 


Interkst 


Balance 


1906 


















Jan. 30 


86 












86 




Feb. 18 


46 












130 




Mar. 8 


100 












230 




Mar. 29 


60 












280 




Apr. 13 






60 








220 




June 2 


126 












346 




Julyl 














346 




Sept. 1 






80 








266 




1907 


















Jan. 1 










3 


97 


268 


97 



6. This statement is the same as that for Ex. 4, except that the interest for 
Jan. 1, 1907 is ^4.63, and the balance is $269.63. 
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6. 



[267 



Date 


Deposited 


Drawn out 


Interest 


Balance 


1906 


















Jan. 2» 


260 












260 




Jan. 16 


75 












326 




Feb. 3 


126 












460 




Feb. 28 






10 








440 


. 


Mar. 12 


176 












616 




Apr. 2 






60 








666 




June 4 


60 












626 




July 1 










3 


76 


628 


76 


1907 


















Jan. 1 










9 


42 


638 


17 



* Oousider this as Jan. 1, the bank beiug closed on that day. 



Date ' 


Deposited 


Drawn out 


Interest 


Balance 


1906 


















JiUy 2 














147 


12 


July 7 


16 


60 










162 


62 


Sept. 12 


26 












187 


62 


Oct. 1 










1 


28 


188 


90 


Oct. 2 






16 








172 


90 


Oct. 12 


60 












232 


90 


Nov. 10 


22 


60 










255 


40 


Dec. 12 






35 








220 


40 


1907 


















Jan. 1 










1 


60 


221 


90 
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Date 


Dbpositkd 


Drawn out 


Interest 


Balance 


1902 


j 














Jan. 2* 


400 












400 




Mar. 6 


200 












600 




Julyl 










7 




607 




Aug. 5 


160 












767 




1903 


















Jan. 1 










10 


62 


767 


62 


Jan. 2* 


126 












892 


62 


May 6 


86 












977 


62 


July 1 










16 


61 


993 


23 


Oct. 1 


110 












1103 


23 


1904 


















Jan. 1 










17 


37 


1120 


60 


Jan. 16 


76 












1196 


60 


Julyl 










19 


60 


1215 


20 


Sept. 23 


120 












1336 


20 


1906 


















Jan. 1 










21 


26 


1366 


46 


Mar. 4 


60 












1416 


46 


Julyl 


60 








23 


73 


1490 


19 


Dec. 2 


12 












1602 


19 


1906 


















Jan. 1 










26 


07 


1628 


26 


Feb. 1 


44 












1672 


26 


Julyl 










26 


74 


1699 




July 2 


36 












1636 




1907 


















Jan. 1 










28 


61 


1663 


61 



* Consider this as Jan. 1, the bank being closed on that day. 
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1. The cost of the draft = $760 + ■i^% of $ 760 = $750.76. 

2. The cost of the draft = #125,340 - ^% of $126,340 = $126,266.44. 
8. The proceeds of the draft = $3500 - \% of $3500 = $3496.62. 
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4. Since the term of discount is «S0 da. + 6 da., or 36 da., the bank discount 
will be the interest on $2000 for 36 da. at 6%, or $12 ; $2000 - $ 12 = $ 1988, 
the proceeds of the draft. 

6. The bank discount is the interest on $1886.60 for 60 da. at 7%, or $22.00 ; 
$22.00 + $.80 = $22.80, the total charges ; 

$1886.60 - $22.80 = $1862.70, the proceeds. 

7. 200 X $1.80 = $360, cost of the tar; 

60 X $3.20 = $ 160, cost of the turpentine ; 

260 X $2.06 = $612.60, cost of the resin ; 

$ 360 + $ 160 + $ 612. 60 - $ 1032. 60, entire cost ; 

$1032.60 — $276 = $767.50, face of the second draft. 

8. The discount on the second draft (Ex. 7, ans.) was the interest on 
$767.60 for 63 da. at 6%, or $7.96 ; 

The charge for exchange = ^% of $767.60, or $.24 ; 
The total deductions = $7.96 + $.24 = $8.19 ; 
The proceeds of the second draft = $767.60 - $8.19, or $749.31 ; 
Since (Ex. 7) the amount of the first draft was $276, the net proceeds 
of the shipment = $749.31 + $276 = $1024.31. 
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9. At 7J^ per $1000, exchange on $4000 cost 4.000 x $.07J, or $.30 ; 
$4000 -h $.30 + $1.36 = $4001.66, the total cost. 

10. 200 boxes sold for 200 x $2.60 = $ 600 ; 
196 boxes sold for 196 x $2.40 = $470.40 ; 

$600 + $470.40 = $970.40, the proceeds of the sale ; 

2% of $970.40 = $ 19.408, or $19.41, the commission ; 

396 X $.02J = $9.90, the cost of storage ; 

i% of $1000 = $1.25, the cost of insurance ; 

$77 + $19.41 + $9.90 + $1.26 = $107.56, the entire deduction ; 

$970.40 - $ 107.66 = $862.84, the face of the draft. 

11. 76 X $13.26 = $993.76, the amount of the sale ; 
$993.76 - $54.64 = $939.11, the face of the draft ; 

Since the discount per $1000 was $.30, the discount on $939.11 was 
.93911 X $.30 = $.281733, or $.28 ; 

$939.11 -$.28 = $938.83, the net proceeds. 

12. 800 X $3.26 = $2600, the cost of the flour ; also the face of the draft ; 
The discount was the interest on $2600 for 66 da. at 6%, or $28.60 ; 
The charge for exchange = 2.600 x $.15 = S.39 ; 

$28.60 + $.89 = $28.09, the entire deduction ; 
$2600 - $28.99 = $2571.01, the net proceeds. 
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13. The cost of transferring $3,142,000 to New Orleans a|id the Souths 
3142.000 X $.75 = $2356.60 ; 

The cost of transferring $ 7,496,000 + $ 3,280,000, or $10,775,000, to 
St. Louis, Chicago, and the West = 10,775.000 x $.60 = $5387.50 ; 

The cost of transferring $3,746,000 to near-by Eastern cities = 
3746.000 X $.26 = $936.60 ; 

$2366.60 + $6387.60 + $936.60 = $8680.60, the total cost. 
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1. Since 6.16} fr. cost $1, 266 fr. cost as many dollars as 6.16} is contained 
times in 266, or $61.27". 

2. Since 4M. cost $.94^, IM. costs ^ of $.94^, or $.236^, and 260 M. cost 
260 X $.236J, or $69.06+. 

3. £ s.d, 
7664 



12 
20 



Since £1 costs $4.86J, £76 6«. 4d, or £76.3167, cost 
^ 76.3167 X $4.86J, or $366.47+. 



6.3:^+ 



76.3167- 
4. Since £ 1 costs $4.8366, £ 1200 cost 1200 x $4.8366, or $6803.80. 
6. Since £ 1 costs $4.8420, £ 1626 cost 1626 x $4.8420, or $7384.05. 

6. £ «. 

96 12 Since £ 1 costs $4. 87 J, £96 12s., or £96.6, cost 96.6 x $4.87i, 



20 



12 or $466.81. 



96 .6 
7. £ s. d. 



12 
20 



2 S*°^® ^^ ^°®^ $4.83f, £225 10«. 2d., or £226.608, cost 
226.608 X $4.83|, or $ 1090.61. 



10.17- 



226 .608+ 

8. Since 6.18 fr. cost $1, 10,000 fr. cost as many dollars as 6.18 is contained 
times in 10,000, or $1930.60. 

9. Since 4 M. cost $.96,^, 1 M. costs J of ^.9^, or $.23|}, and 26,000 M. 
cost 26,000 X $.23fJ, or $6941.41. 

10. Since 6.19} fr. cost $1, 1224.75 fr. cost as many dollars as 6.19} is con- 
tained times in 1224.76, or $236.69. 

11. Since 4M. cost $.94f, 1 M. costs ^ of $.94|, or $.23||, and 4620.66 M. 
cost 4620.65 x $.23^1 or $1070.83. 

PHOO. AB. KEY — 15 
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12. Since the price of £1 was $4.83}, the amount received for £1075 was 
1075 X $4.83J, or $5201.66, the proceeds. 

18. Since 6.19 lire cost $1, 2000 lire cost as many dollars as 5.19 is con- 
tained times in 2000, or $385.36. 

14. Since £1 cost $4.87, £6 cost 6 x $4.87, or $24.35 ; 
$24.35 + $.30 = $24.65, the entire cost. 

16. The whole cost = $ 4000 H- J % of $ 4000 = $ 4020. 

16. The number of 20-dollar checks cashed in England = $700 -i- $20, or 35 
checks ; since each check was worth £ 4 Is. 2(f ., the amount of English money 
received = 35 x £ 4 Is. 2d., or £ 142 lOd. 

The number of 20-dollar checks cashed in France = $900 -r- $20, or 45 
checks ; since each check was worth 102.50 fr., the amount of French money re- 
ceived = 46 X 102.50 fr., or 4612.50 fr. 

The number of 20-dollar checks cashed in Germany = $400 ^$20, or 
20 checks; since each check was worth 82.60 M., the amount of German money 
received = 20 x 82.50 M., or 1650 M. 

The number of 20-dollar checks cashed in Denmark = $200-=- $20, or 
10 checks; since each check was worth 73.39 crowns, the amount of Danish 
money received = 10 x 73.39 crowns, or 733.9 crowns. 

The number of 20-dollar checks cashed in Belgium = $ 600 -^ $20, or 25 
checks ; since each check was worth 102.50 fr., the amount of Belgian money 
received = 25 x 102.50 fr., or 2662.60 fr. 

The number of 20-dollar checks cashed in Holland = $200 -r- $20, or 10 
checks ; since each check was worth 49.02 florins, the amount of Dutch money 
received = 10 x 49.02 florins, or 490.2 florins. 

The number of 20-dollar checks cashed in Italy = $600 -^$ 20, or 30 
checks; since each check was worth 102.50 lire, the amount of Italian money 
received = 30 x 102.50 lire, or 3076 lire. 

The total amount cashed = $700 + $900 + $400 -f- $200 -|- $600 + $200 -f- 
$600 = $3600 ; since the owner had purchased checks to the value of $4000, the 
amount refunded = $4000 - $3600, or $500. 
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17. Since £1 cost $4.86J, £16,000 cost 16,000 x $4.86J, or $72,976. 

18. The cost of £ 1 of draft would have been $4.8640 ; of £ 16,000 of draft, 
16,000 X $4.8640, or $72,960; also, at $6 per £10,000 the brokerage on 
£16,000 = li X $5, or $7.60 ; hence, the total cost would have been $72,960 + 
$7.50 = $ 72,967.60. Since the actual cost was $ 72,976 (Ex. 17, ans.), the cost 
through a broker would have been $72,976 — $72,967.60, or $7.50, less. 
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19. Since 4 M. = $ .94^, 1 M. = ^ of $ .94^, or $ ^3|, and 25,600 M. = 26,600 x 
»^i, or$6048; 

^% of $6048=$. 94J, or $.96, the brokerage ; 
$6048 - $ .95 = $6047.06, the proceeds. 

20. Since £1 of draft cost $4.83}, £25,000 cost 25,000 x $4.83}, or 
$120,968.76; also, at $5 per £10,000, the brokerage on £25,000 = 2.6 x $6, 
or $ 12.60 ; hence, the proceeds = $ 120,968.75 — $ 12.60, or $120,966.26. 

21. 100,000 X $4.81} = $481,600, the cost to the N. Y. bank ; 
£100,000- i% of £100,000 = £99,600, N. Y. bank's proceeds in 

London ; 

99,500 X $4.86} = $483,446.62|, receipts from sale of proceeds ; 
$483,445.63 - $481,500 = $ 1946.63, the profit. 

22. The sum invested = 10,000 x $4.80 = $48,000 ; 
The interest on $48,000 for 60 da. at 6% = $400. 

28. From Ex. 22 he gained $4.87 - $4.80, or $ .07, on £ 1 ; 
On £ 10,000 he gained 10,000 x $ .07, or $ 700. 

24. The amount of the sale = 22,600 x $ 1.60, or $36,000 ; since the equiva- 
lent of $1 was 6. 20 J fr., the equivalent of $36,000 was 36,000 x 6.20 J fr., or 
187,290 fr., the face of the bill. 
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2. The brokerage per share = }% of $ 100 = $} ; 

The total cost per share = $ 174| +$ } = $ 174} ; 

Then the cost of 25 shares = 25 x $ 174} = $4368.76. 
8. The total cost per bond = 102} % + i%, or 102} %, of $ 1000 = $ 1028.75 ; 

The cost of 26 bonds = 25 x $1028.76 = $26,718.76. 
4. The total cost per share = $ 106f + $} = $ 106} ; 

The cost of 100 shares = 100 x $ 106} = $ 10,660. 
6. The total cost of one share = $ 192f + $ } = $ 192} ; 

The cost of 200 shares = 200 x .^ 192} = $ 88,600. 

6. The total cost per share = $ 137} + $} = $ 137f ; 
The cost of 600 shares = 600 x $ 137} = $68,812.60. 

7. The total cost per share = 127} % + } %» or 128 %, of $ 60 = $64 ; 
The cost of 600 shares = 500 x $64 = $32,000. 

8. He paid for each share $ 93} + $ }, or $ 93} ; 
He received for each share $ 95} — $ J, or $ 95} ; 
His net gain per share = $ 96} - $ 93} = $2} ; 
His net gain on 100 shares = 100 x $2J = $212.50. 
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9. For buying and selling one share the broker received # J + ^J, or $ J ; 
For 600 shares he received 500 x | J, or $ 125. 
The advance in the price per share = $68 J — $67 J, or $ J ; 
Deducting brokerage, the net gain per share = $| — $J, or$J; 
The net gain on 500 shares = 500 x I ^ = $ 250. 

10. Each share of General Electric stock realized $ 166^ — $ J, or $ 166 j ; 
200 shares realized 200 x 1 166f , or $ 33,275 ; 
The broker had on hand 1 33,275 + $7000, or $40,275 ; 
Each share of HI. Central stock cost $ 170 + $|, or $ 170 J ; 
400 shares cost 400 x $ 170J, or $68,050 ; 
He needed $68,050 - $40,275, or $27,775, the face of the draft. 
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12. The total cost per share = $ 97 J + $ i = $ 97 J ; 

The number of shares = $4862.50 -^ $ 97.25, or 50 shares. 

13. The total cost per share = $ 100 + $ J = $ lOOJ ; 

The number of shares = $ 8010 -i- $ lOOJ, or 80 shares. 

14. The total cost per share = $ 92} -f $ J = $ 92 J ; 

The number of shares = $40,865 -h $92,875, or 440 shares. 

16. The cost of 1 share = $ 149J + $ J = $ I49f ; 

The cost of 125 shares = 125 x $ 149j, or $ 18,671.88 ; 

The sum received for 1 share = $ 152^ — $ J = $ 152f ; 

The sum received for 125 shares = 125 x $ 152f , or $19,046.88 ; 

The dividend on 125 lOO-doUar shares = 1 J % of $ 12,500 = $ 156.25 ; 

The total amount received = $ 19,046.88 + $ 156.25 = $ 19,203.13 ; 

The gain = $ 19,203.13 - $ 18,671.88 = $531.25. 

17. The total cost per share of stock = $ 125 + $ J, or .f? 125J ; 
The number of shares = $2002 ^ $125J, or 16 shares ; 

The dividend on 16 100-dollar shares = 2 J % of $ 1600 = $40 ; . 

The interest on $2002 for 6 mo. at 3 J % was $35.03^ ; 

Hence, my semiannual income was increased $ 40 — $ 35.03}, or $ 4.96^. 
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18. The total cost of 1 share = $87} + $i = $87f ; 

The total cost of 300 shares = 300 x $87| = $26,287.50 ; 
The sum received for 1 share = $81J — $} =:$81f ; 
The sum received for 315 shares = 315 x $81} = $25,751.26; 
His loss = $26,287.50 - $25,751.25 = $536.26. 
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20. Since the income from each flOO, par value, is |6, the par value of the 
bonds purchased to give an annual income of $2400 must be as many times $100 
as 16 is contained times in $2400, that is, 400 x $ 100, or $40,000. 

At 99|, the cost, including brokerage, will be 99| % + J %, or 99| %, of the 
par value. Therefore 99}% of $40,000, or $39,900, must be invested to secure 
an annual income of $ 2400. 

21. Since the income from each $100, par value, is $5, the par value of the 
bonds purchased to give an annual income of $600 must be as many times $ 100 
as $6 is contained times in $600, that is, 100 x $ 100, or $ 10,000. 

At 106f, the cost, including brokerage, will be 106}% + J %, or 105J%, of 
the par value. Therefore 105i % of $ 10,000, or $ 10,660, must be invested to 
secure an annual income of $ 500. 

22. Since the income from each $ 100, par value, is $6, the par value of the 
bonds purchased to give an annual income of $1200 must be as many times $ 100 
as $6 is contained times in $1200, that is, 200 x $100, or $20,000. 

At 99|, the cost, including brokerage, will be 99{% + 1%, or 100%, of 
the par value. Therefore $ 20,000 must be invested to yield $ 1200. 

23. Each 100 dollars' worth of bonds costs $ 80 and yields 4 % of $ 100, or 
$4, interest ; $4 -^ $80 = .06 ; that is, the interest is 6% of the sum invested. 

24. Each 100-dollar share costs $ 75 and yields 6 % of $ 100, or $6, interest ; 
$6 -^ $76 = .08 ; that is, the interest is 8% of the money invested. 

25. The interest on each share = 4% of $100, or $4 ; since $ 4 is to be 5% of 
the price per share, I must pay $4 -=- .06, or $80, per share. 

26. The interest on each share = 6 % of $ 100, or $6 ; since $6 is to be 5 % of 
the price per share, the sum paid = $6 -j- .05, or $120, per share. 
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27. The interest on each share = 3% of $100, or $3 ; since $3 is to be 8 % of 
the price per share, the sum paid per share = $3 ~ .08, or $87 J. 

28. The dividend per share = $60 -^ 25, or $2 ; 
The rate of dividend = $2 ^ $100 = .02, or 2%. 

29. The rate of dividend = $ 6000 ^ $ 800,000 = .02, or 2 % ; 

The dividend on 40 100-dollar shares = 2 % of $4000, or $80. 

80. The total amount of dividend = $65,836 - $6836 = $60,000 ; 
The rate of dividend = $60,000 -^ $360,000 = J, or 16} % ; 
The dividend on 60 shares = 16f % of $ 6000, or $ 1000. 

81. The total cost per share = $ 1 16 + $ } = $ 116. 125 ; 

The number of shares = $4886.25 -^ $116,126, or 42 shares ; 
The income from 42 100-dollar shares = 6% of $4200, or $252. 
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82. The selling price, less brokerage = $ lOlJ — $ J = $ 191} ; 
His loss per share = $193 — $191f = $lf ; 
His loss on 60 shares = 50 x $1|, or $81.25. 
88. Since the income from each $100, par value, is $4, the par value of the 
bonds purchased to give an annual income of $ 1000 must be as many times $100 
as $4 is contained times in $1000, that is, 250 x $100, or $25,000. 

At 133}, the cost, including brokerage, will be 133}% + }%, or 133} 7o of 
the par value. Therefore 133}% of $25,000, or $33,406.25, must be invested 
to obtain an annual income of $1000. 

84. Each 100 dollars' worth of bonds sold at $93} and yielded 6% of $100, 
or $6, interest; $6 -^$93.50= .0642- ; that is, the interest was 6.42% of the 
sum invested. 

86. Each $100 in bonds, par value, sold for $103}, and yielded 5% of $100, 
or $5, interest; $5-t-$103} = .04}|}; that is, the Interest paid was 4}}}% of 
the money invested. 

86. At 7% per year, or 1^% per quarter, preferred stock received a total 
dividend of 1}% of $12,500,000, or $218,750, and common stock, a dividend 
of $375,000 - $218,750, or $156,250 ; $ 156,250 - $ 12,500,000 = .01} ; that is, 
the dividend on common stock was 1}% ; 

The dividend on 50 shares of preferred stock = 50 x $ 1} = $87} ; 

The dividend on 10 shares of common stock = 10 x $1} = $ 12} ; 

The stockholder's dividend = $87} + $12}, or $100. 
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6. 7.5:12 = ^ = ^ = 5. 
12 120 8 

7. 10:4.5=i5 = 150 = 2f. 
4.5 45 

8~8' 8- 72:8.5 = 72-8.5 = aft. 

5 4.10=:i=jL=J_. •• 2}:7} = 2}H-7} = }. 

10 100 25* 10. 4ft.:16in.=4ft.:l}ft.=4--l}=3. 

11. 2yd.:18in. = 2yd.:}yd. = 2-5-} = 4. 

12. 1 Km. : 62.5 m. = 1000 m. : 62.5 m. = 1000 ^ 62.5 = 16. 

18. The ratio of gross earnings to capital stock = ^^^^^^^^ = 1=1:5. 

$7,500,000 5 

The ratio of net earnings to gross earnings = ^^^^^^ = ?= 2: 5. 

^ $1,500,000 5 

The ratio of net earnings to capital stock = ^^^^^^^ = -?-= 2: 25. 

$7,500,000 25 
} = 20%; i = 40%; ^ = 8%. 



1. 


t = « = **« = 2. 


8. 


|:l = i + i = H. 


S. 


f:J = {H-i = 2J. 


4. 


.7:.8=iI=I. 
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14. Since 17% of 10,000 = 1700, the ratio of the illiterate to the entire popu- 
lation in 1880 was 1700 : 10,000. 

Since 13.3% of 10,000 = 1330, the ratio of the illiterate to the entire 
population in 1890 was 1330 : 10,000. 

Since 10.7% of 10,000 = 1070, the ratio of the illiterate to the entire 
population in 1900 was 1070 : 10,000. 
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8. Reducing 30 ; 6 to lowest terms, 6 : 1 = 12 : x ; 

Product of extremes = product of means 
6x = 12 
x = 2 

4. Reducing 10 : 5 to lowest terms, 2 : 1 = x : 7 ; 

Product of means = product of extremes 
X = 2 X 7 = 14 

6. Reducing 3 : 6 to lowest terms, 16 : x = 1 : 2 ; 

Product of means = product of extremes 
x = 15x 2=30 

6. Reducing 6 : 2 to lowest terms, 16 : x = 3 : 1 ; 

Product of means = product of extremes 
3x = 15 
x = 6 

7. Reducing 10 : 2 to lowest terms, 16 : x = 6 : 1 ; 

Product of means = product of extremes 
6x=16 
x = 3 

8. Reducing 5 : 20 to lowest terms, 1 : 4 = x : 32 ; 

Product of means = product of extremes 
4x = 32 
x = 8 

9. Product of means = product of extremes 

x = t 

10. Product of extremes = product of means 

ix=|xi=i 
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11. Product of extremes = product of means 

x = i 

12. Product of means = product of extremes 

A^ = iofiJ 

a; = Y of i J = 2ii 

13. Reducing 60 : 76 to lowest terms, 2 : 3 = a : 3 ; 

Product of means = product of extremes 
3x = 2 X 3 
a; = 2 X 1 =2 

14. Reducing 24 : 72 to lowest terms, 1 : 3 = 3 : x ; 

Product of extremes = product of means 
x = 3 x3=9 

15. Reducing 16 : 40 to lowest terms, 3 : x = 3 : 8 

Product of means = product of extremes 
3x = 3 x8 
X = 1 X 8 = 8, the number of tons 

16. Since 1?^ = ^ and -^ = _^, the number of doUars may be found 

24 yd. 24 $3.60 3.60 

from the proportion — = -^ , or 18 : 24 = x : 3.60 ; 
24 3.60 

Reducing 18 : 24 to lowest terms, 3 : 4 = x : 3.60 ; 

Product of means = product of extremes 

4 X = 3 X 3.60 

X = 3 X .90 = 2.70, the number of dollars 

17. Since i^^=- and ^51:^ = ^1:^, the number of bushels may be 

xbu. X $100 100 

found from the proportion — = ?I:^ , or 16 : x = 37.6 : 100 ; 
X 100 

Reducing 37.6 : 100 to lowest terms, 16 : x = 3 : 8 ; 

Product of means = product of extremes 

3x=16 X 8 

X = 6 X 8 = 40, the number of bushels 

18. Since iJBH. = land ^J?!^ = 5 the number of days may be found 

12 men 1*2 x days x 

4 5 
from the proportion — = -, or4:12 = 5:x: 
12 X 

Reducing 4 : 12 to lowest terms, 1 : 3 = 6 : x ; 

Product of extremes = product of means 

X = 3 X 5 = 16, the number of days 
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19. Since ^ ^ ' = — ^ , the number of feet may be found from the pro- 
6600 ft. 6600 ^ ^ 

portion -^=—i--, or a: 6600 = 4 : 1120 ; 
6600 1120 

Reducing 4 : 1120 to lowest terms, x : 6600 = 1 : 280 ; 

Product of extremes = product of means 

280 a; = 6600 

X = 20, the number of feet 
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2. The cost was proportional to the number of acres; that is, 
Cost of 30 A. : cost of 180 A. : : 30 A. : 180 A. 
Or, $x : $11,000 = 30 A. : 180 A. 

Hence, x : 11,000 = 30 : 180 

Reducing the 2d ratio, x : 11 ,000 = 1:6 

6a; = 11,000 
X = 1833.33} 
Hence, for 30 A. he received $1833.34. 

8. The yield is proportional to the acreage; that is. 
Yield of 132 A. : yield of 56 A. : : 132 A. : 66-A. 
Or, X bu. : 1430 bu. = 132 A. : 56 A. 

Hence, x : 1430 = 132 : 65 

Reducing the 2d ratio, x : 1430 = 12 : 6 

5x = 1430x 12 
« = 286x12 =3432 
Hence, 132 A. will yield 3432 bu. 

4. The time is proportional to the distance; that is, 

Tune to travel 3.3 Km. : time to travel 826 m. : : 3.3 Km. : 826 m. 
Or, X sec. : 2i sec. = 3300 m. : 826 m. 

Hence, a; : 2J = 3300 : 826 

Reducing the 2d ratio, a; : 2^ = 4 : 1 

a; = 2Jx4=10 
Hence, the report of a cannon will travel 3.3 Km. in 10 sec. 

5. The cost is proportional to the quantity; that is. 

Cost of 6 lb. : cost of 24 lb. :: 6 lb. : 24 lb. 
Or, $x : $3.60 = 6 lb. : 24 lb. 

Hence, x : 3.60 = 6 : 24 

24x = 3.60x6 
X = .16 X 6 = .76 
Hence, for 6 lb. of maple sugar $.76 must be paid. 
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6. The time was proportional to the distance; that is, 

Time for 136.6 mi. : time for 62.6 mi. : ; 136.6 mi. ; 62.6 mi. 
Or, X hr. : 2 hr. = 136.6 mi. : 62.6 mi. 

Hence, x : 2 = 136.6 ; 62.6 

Reducing the 2d ratio, x : 2 = 27.3 : 10.6 

10.6 x = 27.3 X 2 = 64.6 
x = 64.6 ^10.6 = 6.2 
Hence, it took 6.2 hr., or 6 hr. 12 min., to complete the course. 

7. The cost is proportional to the area ; that is. 

Cost for 16J sq. yd. : cost for 8J sq. yd. : : 16^ sq. yd. : 8J sq. yd. 
. Or, x^ : 66^ = 16i sq. yd. : 8J sq. yd. 

Hence, x : 66 = 16i : 8J 

8Jx = 66xl6J 
x = 8xl6i = 124 
Hence, the cost for 161 sq. yd. is $1.24. 

8. The number of blocks is proportional to the number of days j that is. 

Number of blocks in 20 da. : number of blocks in 6 da. :: 20 da. : 6 da. 
Or, X blocks : 7600 blocks = 20 da. : 6 da. 

Hence, x : 7600 = 20 : 6 

6x = 7600x20 
X = 1250 X 20 = 26,000 
Hence, the plant can make 26,000 blocks in 20 da. 

9. The number of photographs was proportional to the time ; that is. 

Number in 7 min. : number in 33J sec. : : 7 min. : 33J sec. 
Or, X photographs : 600 photographs = 7 min. : f min. 

Hence, x : 600 = 7 : J 

fx = 600x7 = 3600 
lx=i of 3600=700 
x = 6300 
Hence, there were 6300 photographs in the series. 
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11. Let X represent the number of days it will take 20 men. Since 20 men 
can do the work in less than 16 da., the ratio x da. : 16 da. is less than 1. The 
corresponding ratio between 20 men and 16 men is 16 men : 20 men. 
Therefore, x da. : 16 da. = 16 men : 20 men 

X : 16 = 16 : 20 
X : 16 = 4 : 6 
6x = 60 
x=12 
Hence, 20 men can do the work in 12 da. 
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12. Let X represent the number of men required to do the work in 10 da. 
Since it will take more than 10 men to do the work in 10 da., the ratio 

X men : 16 men is more than 1. The corresponding ratio between 10 da. and 16 
da. is 15 da. : 10 da. 

Therefore, x men : 16 men = 16 da. : 10 da. 

X : 16 = 16 : 10 
a;:16 = 8:2 
2x = 16x3 
x = 8x3 = 24 
Hence, it will require 24 men to do the work in 10 da. 

13. Let X represent the number of days of 10 hr. ^ch. Since it will take 
the men less than 20 da., working 10 hr. per day, the ratio x da. : 20 da. is less 
than 1. The corresponding ratio between 10 hr. and 8 hr. is 8 hr. : 10 hr. 

Therefore, x da. : 20 da. = 8 hr. : 10 hr. 

X : 20 = 8 : 10 
10x = 160 
x = 16 
Hence, by working 10 hr. a day they can do the work in 16 da. 

14. Let X represent the number of men needed to do the work in 16 da. 
Since it will take more than 24 men to do the work in 16 da., the ratio 

X men : 24 men is greater than 1. The corresponding ratio between 16 da. and 
18 da. is 18 da. : 16 da. 

Therefore, x men : 24 men = 18 da. : 16 da. 

X : 24 = 18 : 16 
16x = 24xl8 ' 
x = 3x9 = 27 
Hence, since 27 men are required, 3 extra men must be Employed. 

16. Let X represent the number of men necessary to do the work in 76 da. 
Since it will take less than 40 men to do the work in 76 da., the ratio 
X men : 40 men is less than 1. The corresponding ratio between 76 da. and 60 
da. is 60 da. : 76 da. 

Therefore, x men : 40 men = 60 da. : 76 da. 

y x:40=^:76 

X:40 = 4: 5 y 

5x = 40 X 4 
x=.8 x4 = 32' 
Hence, since 32 men can do the work, 8 men may be discharged. 
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16. Int. for 8 mo. : int. for 6 mo. : : 8 mo. : 6 mo. 
Or, ^x : ^liS = 8 mo. : 6 mo. 

X:33=8:6 
a;:33=4:3 
3a; = 33x4 
a; = llx4 = 44 
Hence, the interest for 8 mo. is $44. 

17. Miles per hour : miles in 6 min. 16 sec. : : 1 hr. : 5 min. 16 sec. 
Or, X mi. : 6 mi. = 60 min. : 6J min. 

a;:5 = 60: V 
a: 6 = 20: J 
Jx = 6x20 =100 
a; = 4fo=67| 
Hence, the train was moving 67| mi. per hour. 
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18. Number broken out of every 3 doz. : total number broken : : 3 doz : 450 
doz. , ' , - ' ■ 

Or, 6 eggs : x eggs = 3 doz. : 460 doz. 

• § : X = 3 : 460 
6;x = l: 160 ' 

X = 6 X 160 = 760 = 62i doz. 
Hence, since 62 J doz. eggs were broken, 460 doz. — 62 J doz., or 387 J doz., 
were left unbroken. 

19. B's assessment : A's assessment : : B's tax : A's tax 

Or, |x : $ 12,000 = 1 167.50 : $226 

x: 12,000= 167.50: 226 
x: 12,000= .70: 1 

x= 12,000 X .70 = 8400 

Hence, B's house was assessed for $8400. 

20. My tax : total tax : : valuation of my property : total valuation 
Or, $x : $ 102,300 = $23,250 : $4,650,000 

X : 102,300 = 23,250 : 4,660,000 
4,660,000x = 102,300 x 23,250 = 2,378,476,000 
x = 611.50 
Hence, I must pay a tax of $511.60. 
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81. Let X represent the number of weeks the flour would last 210 soldiers. 
Since the flour would last 210 soldiers less than 9 wk., the ratio 
X wk. : 9 wk. is less than 1. The corresponding ratio between 210 soldiers and 
160 soldiers is 150 soldiers : 210 soldiers. 

Therefore, x wk. : 9 wk. = 160 soldiers : 210 soldiers 
X : 9 = 160 : 210 
X:9 = 6:7 
7x = 9x6 = 46 

x = V 
Hence, the flour would last 210 soldiers ^ wk., or 46 da. 

88. Let X represent the number of cars needed to carry 5176 bbl. 
Then, x cars : 18 cars : : 6176 bbl. : 4060 bbl. 

X : 18 = 6176 : 4060 
X : 18 = 23 : 18 
18x=:18 X 28 
x = 28 
Hence, since 23 cars are needed for 6176 bbl., 6 cars must be added. 
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8. Let 8 X, 4 X, and 6 x represent the number of dollars in each part, 
respectively. 

Then, 3 x + 4x + 5x = 24,000 

12x = 24,000 
x = 2000 
Hence,^ = 6000, 4 x = 8000, and 6 x = 10,000. 
Therefore the parts are $6000, $8000, and $10,000, respectively. 
8. Let 3 X, 6 X, and 10 x represent the number of dollars in each part, respec- 
tively. 

Then, 3x + 6x + lOx = 36,000 

18 x = 36,000 
x = 2000 
Hence, 3 x = 6000, 6 x = 10,000, and 10 x = 20,000. 
Therefore the parts are $6000, $10,000, and $20,000, respectively. 
4. Let 13 X represent the number of dollars expenses and 2 x the number 
of dollars net earnings. 

Then, 13 x 4- 2 x = 16,725,000 

16x = 16,726,000 
x= 1,116,000 
Hence, 13 x = 14,496,000 and 2 x = 2,230,000. 
Therefore the expenses were $14,496,000 ; the net earnings, $2,230,000. 
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6. Let 6 X, 3 X, X, i x, and | x represent the number of grams of bread, of 
meat, of rice, of salt, and of coffee, respectively. 

Then, 6x-\-Sx + x + ix-^ ix = 1300 

10^ x = 1300 
x = 126 
Hence, 6 x = 760, 3 x = 376, and J x = 26. 

Therefore the bread weighs 760 g., the meat, 376 g., the rice, 126 g., the 
salt, 26 g., and the coffee, 26 g. 

6. Let 400 X and 600 x represent the number of dollars apportioned to each 
road, respectively. 

Then, 400 x + 600 x = 2160 

900 x = 2160 
x = 2.4 
Hence, 400x = 960 and 600x = 1200. 
Therefore the respective earnings were $960 and $1200. 

7. Let 8 X, 4 X, and x represent the number of dollars in each kind of earn- 
ings, respectively. 

Then, 8x + 4x + x = 78,000,000 

13x = 78,000,000 
X = 6,000,000 
Hence, 8x = 48,000,000 and 4x = 24,000,000. 

Therefore the earnings, in order, are $48,000,000, $24,000,000, and 
$6,000,000. 

8. Let 30 X, 16 x, 24 x, 18 x, 48 x, 36 x, 42 x, and 72 x represent the number of 
dollars in their respective dividends. 

Then, 30x4- 16x 4- 24x + 18x 4- 48x + 36x 4- 42x 4- 72x = 6412.60 

286x = 6412.60 
X = 22.60 
Hence, 30 x = 676, 16 x = 337.60, 24x = 640, 18x = 406, 48 x = 1080, 36 x 
= 810, 42 X = 946, and 72 x = 1620. 

Therefore each shareholder received, respectively, $676, $337.60, $640, 
$406, $1080, $810, $946, and $1620. 
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2. The entire capiUl = $76,000 + $46,000 = $120,000; 

A's share = ^^W^ = i J -^.'s net earnings = | of $ 11,200 = $7000. 

B's share = j\%^% = f ; B's net earnings = f of $11,200 = $4200. 
». The entire capital = $11,000 4- $15,000 4- $6000 = $32,000; 

1st partner's share = iigJJ = H; Ji of $2400 = $826, 1st partner's loss. 

2d partner's share = ji^is = il; M o^ $2400 = $1126, 2d partner's loss. 

3d partner's share = ^f^ = A; A ^^ $2400 = $ 460, 3d partner's loss. 
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4. The total amount of insurance = f of ^28,000 = $16,800 ; 

Ist man's share = iJ^J = f ; his insurance = ^ of $16,800 = $9600. 
2d man's share = }^^ = J ; his insurance = J of $16,800 = $4200. 
3d man's share = /Jy^ = /y ; his insurance = ^ of $ 16,800 = $3000. 

5. The toUl investments = $10,000 + $3000 + $6600 + $3600 - $ 23,000. 
Ist owner's share = igJJJ = ij ; 1st owner paid ij of $4600 = $2000. 
2d owner's share = ^f^^ = A ; 2d owner paid A of $4600 = $600. 
3d owner's share = ^^^ = J| ; 3d owner paid J| of $4600 = $1300. 
4th owner's share = ^y^% = J^ ; 4th owner paid ^ of $4600 = $700. 
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6. The whole investment = $2200 + $1800 4- $2000 = $6000. 

Since the 1st owner had invested }^, or |^, of the capital at the begin, 
ning, his share of the increased capital was worth ^ of $ 10,600, or $3860. 

The original investments of the two remaining partners = $1800 + $2000 
= $3800; 

1st man's share = JfJJ = ^^ ; 2d man's share = Jf gj = |J ; hence, 

1st man paid ^^ of $3860 = $1823.684+, or $ 1823.68. 

2d man paid jj of $3860 = $2026.316", or $2026.32. 

7. 16% of $10,000 = $1600, A's dividend, also B's and C's; 
16% of $18,000 = $2880, D's dividend. 

A's share of the capital, also B's and C's = iJJJJ = ^^ ; 
D's share of the capital = JfgJJ = } ; 
/:f of $2880 = $600, A's surplus profits, also B's and C's ; 
I of $2880 = $1080, D's surplus profits ; 

$10,000 + $600 = $ 10,600, A's increased capital, also B's and C's ; 
$18,000 4- $1080 = $ 19,080, D's increased capital. 
9. B's capital, $6000 for 9 mo. = $46,000 for 1 mo. 
*' " $6000 for 3mo. = $18.000 fori mo. 
B's total capital = $63,000 for 1 mo. 

A's capital, $6000 for 12 mo. = $60,000 for 1 mo. 
Total investment for both = $123,000 for 1 mo. 
Therefore, A's profits = j^^^^ of $3076 = $1600. 
B's profits = T^^%Oy of $ 3076 = $ 1576. 
10. A furnished i of $10,000, or $6000, and B, | of $10,000, or $4000 
A's capital, $6000 for 12 mo. = $72,000 for 1 mo. 
B's capital, $4000 for 12 mo. = $48,000 for 1 mo. 
C's capital, $6000 for 6 mo. = $3 0,000 for 1 mo. 
Total investment for both = $160,000 for 1 mo. 
(Solution completed on next page.) 
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Therefore, A's profits = t%VA of ^6600 = $2640. 
B's profits = iSVW^ of 15500 = $1760. 
C's profits = AWoi o^ $^^^ = $1100. 

11. C'dvcapital, $40,000 for 12 mo. = $480,000 for 1 mo. 

*» " $25,000 for 4 mo. = $100,000 for 1 mo. 

C's total capital = $680,000 for 1 mo. 

A's capital, $30,000 for 16 mo. = $480,000 for 1 mo. 

B's capital, $20,000 for 16 mo. = $320,000 for 1 mo. 

Total investment for all = $1,380,000 for 1 mo. 

Therefore, A's profits = ^fi^6% of $41,400 = $14,400. 

B's profits = ^i%% of $41,400 = $9600. 

C's profits = AVWVV of $41,400 = $17,400. 
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82. 42 = 16; hence, in 4 sec. a body will fall (16.08 x 16) ft, or 267.28 ft. 
162 = 226; hence, in 16 sec. a body will fall (16.08 x 226) ft., or 3618 ft. 



Page 301 

2. 729 = 3x3x3x3x3x3; arranging these factors in 2 like groups, 
729 = (3x3x3) X (3x3 X 3) 
Therefore, V729 = 3 x 3 x 3, or 27. 

8. 784 = 2x2x2x2x7x7; arranging these factors in 2 like groups, 
784 = (2 X 2 X 7) X (2 X 2 X 7) 
Therefore, V784 = 2 x 2 x 7, or 28. 

4. 612 = 2x2x2x2x2x2x2x2x2; arranging these factors in 3 like 
groups, 

512 = (2 X 2 X 2) X (2 X 2 X 2) X (2 X 2 X 2) 
Therefore, \/512 = 2 x 2 x 2, or 8. 

5. 729 = 3x3x3x3x3x3; arranging factors in 3 like groups, 

729 = (3 X 3) X (3 X 3) X (3 x 3) 
Therefore, \/729 = 3 x 3, or 9. 

6. 1024 = 2x2x2x2x2x2x2x2x2x2; arranging factors in 2 like 
groups, 

1024 =(2x2x2x2x2)x(2x2x2x2 x 2) 
Therefore, V1024 = 2 x 2 x 2 x 2 x 2, or 32. 
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7. 2026 =5x5x9x9; arranging factors in 2 like groups, 

2026 = (6 X 9) X (6 X 9) 
Therefore, V2025 = 6 x 9, or 46. 

8. 3375 = 5x5x5x8x3x3; arranging factors in 8 like groups, 

3875 = (5 X 8) X (6 X 3) X (6 X 3) 
Therefore, v^S^TS = 6 x 3, or 15. 

9. 1024 = 4x4x4x4x4 
Therefore, \/i024=4. 

10. 11,604 =3x8x8x3x3x3x4x4; arranging factors in 2 like groups, 

11,664 = (3 X 3 X 8 X 4) X (3 X 3 X 3 X 4) 
Therefore, Vll,664 =3x3x8x4, or 108. 

11. 46,656 = 9x9x9x4x4x4; arranging factors in 3 like groups, 

46,056 = (9 X 4) X (9 X 4) X (9 X 4) 
Therefore, \/46,656 = 9 x 4, or 36. 

12. 20,736 = 8x8x3x8x4x4x4x4; arranging factors in 4 like groups, 

20,736 = (3 X 4) X (3 X 4) X (3 X 4) X (3 X 4) 
Therefore, v^20,736 = 3 x 4, or 12. 

18. 16,625 = 6x5x6x5x5x5 

Therefore, y/i6fi2E = 5. 

14. 243 = 3 X 8 X 3 X n X 3 

Therefore, v^243 = 3. 

16. 343 = 7 X 7 X 7 

Therefore, v^343 = 7. 

16. 128 = 2x2x2x2x2x2x2 
Therefore, v'l28=:2. 

17. 625 = 5x5x5x5 
Therefore, %/625 = 6. 

18. The number of inches in one side of the square is \/324 ; 
324 = 3x3x6x6; arranging factors in 2 like groups, 

324 = (3 X 6) X (3 X 6) 
Therefore, V324 = 3x6, or 18, the number of inches. 

19. The number of inches in one edge of the cube is \^8000 ; 

8000 = 20 X 20 X 20 
Therefore, v^8000 = 20, the number of inches. 

PROO. AR. KEY — 16 
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8. 28'09[53 
26 


10. 68'89[83 
64 


17. 


67'7( 
i9 


2 X 60 = 100"~309 


2 X 80 = 160 


489 


2 X 70 = 140" 


876 


3 
103 


309 


3 
163 


489 


6 
146 


876 



4. 26'01 [61 11. 

26 
2 X 50 = 100101 

1 

ioTJioi 

6. 67'24|82 13. 

64 
2 X 80 = 160TF24 
2 
162|824 

6. 19'36[44 18. 
16 

2 X 40 = 807^6 

84 336 

7. 82'81 [91 14. 
81 

2 X 90 = 180TI81 
1 
181 181 

8. 61 '84 [72 15. 
49 

2 X 70 = 1401^84 
2 
1421284 

9. 11'66[34 16. 

9 
2x30 = 60^56 

64 266 



10'89[33 
9 
2 X 30 = 60TI89 
S_ 
63 189 



88'36[94 
81 



2x90=180 
_4 
184 



736 
37'21!61 



2 X 60 = 120T[21 

1 

i2r|i2i 

70'66[84 
64 
2 X 80 = 160"p66 
4 
1641656 

21^16 [46 
16 
2x40 = 80"5l6 
6 
516 

90'26[95 
81 . 
2 X 90 = 180p26 
5 
185 925 



18. 32'49[57 
26 

2 X 50 = 100"749 
7 
107 749 

19. 24'01[49 
16 

2 X 40 = 80]B01 
9 
801 



20. 



2x90 = 180 

8 

188 



96'04|98 
81 
rTS04 

1504 



21. 



2 X 70 = 140 
_9 
149 



62'#1[79 

49 

T341 



1341 



22. 98'01|99 

81 
2x 90 = 1801701 
_9 
189 1701 

28. 72'25[85 

64 
2 X 80 = 1601B26 
5 
1661825 
Hence, the side of the 
square is 85 in. 
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24. 



2x80=( 



Hence, the side of the 
square is 38 in. 



14'44[38 



26. 




8'41[29 
4 


28. 


46'24[^ 
36 


60 


■544 




2 X 20 = 40 


141 


2x60=120 


TO24 


8 
68 


644 





40 


441 


8 
128 


1024 



Hence, the side of the Hence, the side of the 
square is 29 ft. square is 68 cm. 



25. 



16 



[47 27. 



42'26[66 29. 



609 



2x40 = 80 

• _7_ 

87 

Hence, the side of the 
square is 47 in. 



609 



2 X 60 =120^26 
_6 
125 625 



2 X 80 = 160 

8 

168 



77'44[88 

64 

fI344 



1344 



Hence, the side of the Hence, the side of the 
square is 65 cm. square is 88 m. 



80. 4761 a. = 4761 sq. Dm. 
47'61 [69 



81. 1225 Ha. = 1225 sq. Hm. 
12'25|36 
9 
2x30 = 60r325 



2x60 = 120[Tl61 

-i _5 

1291 1161 66] 325 

Hence, the side of the square is Hence, the side of the square is 

69 Dm. 35 Hm. 



82. Since 12.1 A. = 12.1 x 160 sq. rd., or 1936 sq. rd., the number of rods 
in one side of the field = VI936, or 44 rd. (see Ex. 6, solution); hence, the 
length of fence required to inclose the field = 4 x 44 rd., or 176 rd. 



88. The area = 
9216 sq. ft 


: (144 X 64) sq. ft = 


92'16196 
81 


2 X 90 = 180 


II16 


6 
186 


1116 



Hence, the side of a square lot of 
9216 sq. ft. is 96 ft. 



84. 56'25[76 

49 
2 X 70 = 140p25 
5 
145 725 



Hence, he shall place 75 men on a 
side. 
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3. 1^51^29 1 128 

1 



22 



243 



51 

44 
729 
729 



2'43'36I156 
1 



25 


143 


306 


125 
1836 




1836 



6. 



1 
1 

21" 
227 


'36'89|117 


"36 
21 

1589 
1689 


i 
] 


J'09'76|176 



27 


209 




189 


346 


2076 




2076 



6. 



4'45'21|211 
4 



4ir45 

421T4: 

Li 



421 
421 



17. 



2'07'36|144 

1 



24 


107 


284 


96 
1136 




1136 



7. 



605 
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9'30.25|30.5 
9 

3025 

3025 



6'55.36|25.6 
4 



10. 



11. 



45 


255 


506 


225 
3036 




3036 



2^82.24 1 16.8 

1 

182 

156 

2624 

2624 



63 



11. 02^24 1 3.32 
9 

202 
189 

1324 

1324 



14.59 24 1 3.82 
_0 
68 669 
544 
762 1 1524 
1524 



3'06'25|175 



27 


206 


^6 


189 
1725 




1725 



12. 



.55'50'25L745 

49 
144 ["650 

I 576 
1485 



7425 
7425 



18. 



149 



.63'36'16i.796 
49 
1436 
1341 



1586 



9516 
9516 



14. 



189 



.99'40'09L997 
81 

1840 
1701 



1987 



1.S909 
13909 



16. 



.00^67^56^84 [.0822 
64 



162 



1642 



356 
324 

3284 
3284 



16. 



.00^6^73^76 [.0876 
64 

167|1273 
1169 



17461 10476 
10476 



Therefore, V|*m = m- 
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18. 



2'59'21|161 



26 


[159 


321 


156 
321 




321 



5'06'25|225 
4 



42 


106 


445 


84 
2226 




2226 



Therefore, V 



= ili. 



19. 



32JJI = 32.2624 
32.26'24 15.08 
25 



20. 



106 



1128 



726 

636 
9024 
9024 



Therefore, V32jj| = 
5.68, or m. 



87,560.^jy^ = 87660.5087890625 
8'75'60.5U'87 '89'06'25 1295^90626 
4 
49 [476 
441 
585 3460 
2926 



6901) 


53560 
53181 


69180 
69181 


6 


3698789 
3550836 


22 


14795306 
11836244 


5918124. 


3 2959l>()226 
295906225 



Therefore, V87560xWf = 296.90626, or 296}|. 



21. 



2.00 1 1.414+ 



24 


100 


281 


96 
400 




281 


285 


>A 


11900 
11296 



604 
Therefore, V2 = 1.414+. 



27 



343 



3.00 | 1.732+ 

200 
189 

1100 

1029 



23. 



3462 



7100 
6924 



6.00 1 2.236+ 
4 



42 


100 


443 


84 
1600 




1329 


44( 


36 


27100 
26796 



176 
Therefore, \/3 = 1.732+. 



304 
Therefore, \/6 = 2.236+. 
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1'61'29[123 



22 



243 



61 

44 
729 
729 



2'43'36|166 

1 



26 


143 


306 


126 
1836 




1836 



1'36'89|117 
1 



\m 



21 1 36 
21 



227 



1689 
1689 



3W76|176 
1 



27 


209 


346 


189 
2076 




2076 



6. 



4'46'21|211 
4 



4ir46 

421T42I 

I 421 



17. 



2'07'36|144 
1 



24 


107 




96 


284 


1136 




1136 
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10. 



11. 



i 


)'30.26 130.6 


9 
806p026 




3026 




6'56.36|25.6 


46 


4 
266 


606 


226 
3036 




3036 




2'82.24|16.8 


26 


1 
182 


328 


156 
2624 




2624 




11.02'24|3.32 
9 
202 


63 




189 


661 


2 1324 




1324 




14.69 2413.82 


68 


' 

659 




544 


762 1 1524 




1524 


3'06'25|176 


27 


1 
206 


345 


189 

1726 




1726 



12. 



144 



.66'60'26L746 
49 

660 

676 



1486 



7426 
7426 



18. 



149 



.63'36'16 1.796 
49 
1436 
1341 



1686 



9616 
9516 



14. 



189 



.99^40^09 1. 997 
81 

1840 
1701 



1987 



1.3909 
13909 



15. 



.00'67'56'84L0822 
64 



162 



1642 



366 

324 
3284 
3284 



16. 



.00'76'73'70 1.0876 
64 



167 



1746 



1273 
1169 



10+76 
10476 



Therefore, V|mf = m- 
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2'59'21|161 
159 


5'06'25|225 


42 


ro6 


156 
321 


445 


84 
2225 


321 




2225 



245 



Therefore, VH^ = ili- 



19. 



32J Jl = 32.2624 
32.26^24 15. 08 
25 



106 



1128 



726 

636 
9024 
9024 



Therefore, V32|f| = 
5.68, or 5iJ. 



20. 87,560.^^ = 87660. 5087890625 

8'75'60.5U'87 W06'25 1295^90625 
4 



49 



585 



475 

441 
3460 
2925 



5901; 


53660 
53181 


59180 
59181 


6 


3698789 
3550836 


22 


14795306 
11836244 


6918124i 


) 295900225 
295906225 



Therefore, >/87560iWf = 295.90625, or 295}|. 



21. 



2.00 1 1.414+ 



24 


100 


281 


96 
400 




281 


28^ 


24 


11900 
11296 



604 
Therefore, V2 = 1.414+. 



22. 



27 



3. 00 1 1.732+ 
1^ 

200 



23. 



343 



1100 
1029 



3462 



7100 
6924 



176 



6.0012.236+ 
4 



42 


100 


443 


84 
1600 




1329 


44< 


56 


27100 
26796 



304 



Therefore, \/3 = 1.732+. Therefore, \/6 = 2.236+. 
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24. 



85. 



8.00 |2.828+ 
4 



48 


400 


662 


384 
1600 




1124 


6648 


47600 




46184 



2416 



6.00 |2.449+ 
4 



44 


200 


484 


176 
2400 




1936 


488S 


46400 




44001 



2309 



28. i,or}=2xJ; 
V2= 1.414+ (Ex. 21); 
Vi = i; 
V2~>ri = 1.414+ X i = 

.707+; 
Hence, VJ = .707+. 



82. 



29. 



.20 |. 447+ 
16 



84 



887 



400 
J36 
"6400 
6209 



191 
Therefore, V|"= .447+. 



88. 



28 



3.60 [1.897+ 

1_ 

260 

224 

3600 

3321 



3787 



27900 
26609 



1391 



168 



.78'64 [.886+ 
64 
1464 
1344 



1766 



11000 
10696 



404 



26. 



46 



624 



7.00 [2.6467+ 


4 
300 


or 
2.646- 


276 




2400 




2096 





6286 



30400 
26426 



62907 



397500 
870349 



27. J, or 1=3x4; 

V3 = 1.732+ (Ex. 22); 

Vi = i; 

Vgrxl = 1.732+ X J = 

.677+; 
Hence, V}=.677+. . 



80. 



81. 



.10 |.316+ 
9 



61 



626 



100 
61 

3900 

3 766 

144 



2.60 [1.681+ 



26 


160 




125 


308 


2500 




2464 


3161 


3600 




3161 



439 



84. 



85. 



.41'26'50(.642+ 



124 


626 




496 


1282 


3060 




2664 



486 



166 



17202 



74'00W30| 


.8602+ 


64 ^ 


or 


1000 


.860+ 


996 
40630 




34404 
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87. 



1.5 A. =66,340 sq.ft. 
6'53'40.00 |256.6+ 
4 



38. 



209 



45 


263 


505 


226 
2840 




2626 


6106 


31600 




30636 



l'20'OO.OO 1 109.6+ 
1 

2000 

1881 



39. 37^60^00.00 1612.37+ 
36 or 



121 



2186 



150 
121 



612.4- 



11900 
10926 



1222 



2900 
2444 



976 
Hence, the side of the 
square is 109.6+ ft. 



12243 



45600 
36729 



864 

Hence, the side of the 
square is 255.6+ ft. 



40. 



1224^7 



887100 
867269 
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Hence, the side of the 
square is 612.4- ft. 

6'28'00.00 1229.78+ 
4 or 

229.8- 



42 128 


449" 


84 
4400 




4041 


4587 


35900 




.32109 


4694 


8 379100 




367684 



110 yd. = 330 ft.; hence, the area of the field 
I X 160) sq. ft. = 52,800 sq. ft. 
Then the number of feet in th,e side of a square 
field having the same area = V62,800, or 229.8- ft. 



41. 20 A. = 20 X 160 sq. rd. = 3200 sq. rd. 

Let X = the number of rods in width 

Then, 2 x = the number of rods in length 

x(2a;), or 2x2 = the number of square rods in area 
2x2=3200 
x2 = 1600 

% = V1600 = 40, the width in rods 
205 = 80, the length in rods. 

42. 90 A. = 90 X 160 sq. rd. = 14,400 sq. rd. 

Let X = the number of rods in width 

Then, 4 x = the number of rods in length 

X (4x), or 4 x2 = the number of square rods in area 
4x2 = 14,400 
x2 = 3600 

X = V8600 = 60, the width in rods 
4x = 240, the length in rods. 
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48. Since the field is 60 rd. wide and 240 rd. long [Ex. 42, ans.], the length 
of fence necessary to inclose it = 2 x (60 rd. + 240 rd.), or 600 rd. 

The number of rods in the side of a square field whose area is 14,400 sq. 
rd. = Vl4,400, or 120 rd., and the length of fence necessary to inclose the field 
= 4xl20rd., or480rd. 

Hence, the first field requires 600 rd. — 480 rd., or 120 rd., more fence. 



Let % = the number of inches in the hypotenuse 
x2 = 62 + 122 = 25 + 144 = 169 
X = VIBo = 13, the length of the hypotenuse in inches. 
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8. (a) x2=82 +162 = 64 + 226 = 289 (6) x^ := ^52 _ 92 = 226 - 81 = 144 
x=V2by = 17. x = Vl44 = 12. 

(c) x^ = 462 + 242 = 2026 4- 676 = 2601 26'01 1^ 

26 



x= V2601 =61. 



Cd) x2^ = 302 _ 182 = 900 - 324 = 676 
X = V676 = 24. 



101 



101 
101 



4. Let X = the number of inches in the diagonal 
x2 = 12 + 12 = 1+ 1 = 2 
x= \/2 = 1.414+ [see p. 306, Ex. 21] 
Hence, the length of the diagonal is 1.414+ in. 



5. Let X = the number of inches in the diagonal 

x2 = 42 + (7i)2 = 16 -f 66J = 72J 
Hence, the area of the square on the diagonal is 72 J sq. in., or 72.26 sq. in. 

6. The area of the 6-inch square = 26 sq. in. 
Let X = the length of the diagonal in inches 

x2 = 62 + 62 = 25 + 25 = 50 
Hence, the area of the square on the diagonal is 60 sq. in. 

Then, J*^» °f «<l''»f«l : |*^«* °^ ^1 : : 50 : 25, or as 2 : 1. 
[ on diagonal J \ m. square J 
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9. I The ladder, the wall, and the 

ground between the foot of the 
ladder and the wall form a 
right-angled triangle, whose hy- 
I>otenuse is 40 ft. 
a^ = 40^-62 = 1600 - 36 = 1664 
X = V1564 = 39.65- 
Hence, the top of the ladder is 39.66 - ft. 
from the ground. 



69 



786 



16'64.00 

9^ 

664 

621 
4300 
3926 



1 39.547 +, or 
89.66- 



7904 



37600 
31616 



79087 



588400 
563609 



10. 




6 X 20,orJ2aKnoU 



The courses of the two vessels formed the legs 
of a right-angled triangle, the length of whose 
hypotenuse was the distance between the vessels. 
aj2 = 9 02 + 12 03 = 8100 + 14,400 = 22,600 
X = V^^m = 160 
Hence, the vessels were 150 knots apart. 




360 A. = 360 X 160 sq. rd. 
= 67, Boo sq. rd. ; hence, the 
number of rods in one side of 
the farm = V57600, or 240 rd. 

Then, 



11^62^00.00 1339.41+ 
9 



63 



669 



262 

189 
6300 
6021 



a;2 = 2402 + 2402 = 57^600 -f 57,600 = 115,200 6784 



X = VI 15200 = 339.41+ 

Hence, the opposite comers of the farm are 
9.41+ rd. apart. 



27900 
27136 



67881 



76400 

67881 



8619 
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1. The area = (14.6 x 6) sq. in. = 87 sq. in. 

2. The area = (320 x 4) sq. rd. = 1280 sq. rd., or 8 A. 
8. The area = (200 x 9) sq. m. = 1800 sq. m. 

4. 600 m. = .6 Km. ; hence, the area = (10 x .5) sq. Km. = 5 sq. Km. 

5. The area = (12} x ^) sq. ft. = 44f sq. ft. 

6. 4 rd. b\ ft. = 4 J rd. ; hence, the area = (24 x 4 J) sq. rd. = 104 sq. rd. 

7. Since the area of the parallelogram is the product of its base and its 
altitude, the number of inches in the altitude = 51 -f- 8J, or 6 in. 
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1. The area = J of (24 x 12) sq. ft. = 144 sq. ft. 

8. The area = J of (46 x 16) sq. rd. = 360 sq. rd., or 2J A. 

3. The area = J of (44 x 26) sq. m. = 672 sq. m. 

4. 8 Dm. = 80 m. ; hence, the area = J of (80 x 5.2) sq. m. = 208 sq. m. 

5. Smce the area is equal to J the product of the base and altitude, the 
number of feet in the altitude = (2 x 84) -i- 16, or lOJ ft. 

6. 1 ft. 2 in. = 14 in. ; since the area is equal to ^ the product of the base 
and altitude, the number of inches in the base = (2 x 147) -r- 14, or 21 in. 
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1. The area = J of (3J x [7 + 9]) sq. in. = J of (SJ x 16) sq. in. = 28 sq. in. 
8. The area = J of (6 x 32) sq. cm. = 80 sq. cm. 

3. Considering 28 ft. as the altitude and 1 ft. and 1^ ft. as the bases of 
the trapezoid, the area = J of (28 x [1 + 1 J]) sq. ft. = J of (28 x 2i) sq. ft. = 36 
sq. ft. 

The plank contains 2 x 36, or 70, board feet. 

4. Let % = the number of inches in the upper base. 

Since area = J of alt. x sum of bases, 

36 = J of 4 X (10 H- x) = 2 X (10 + «) 
36 = 20H-2x 
18 = 10H-x 
x = S ; hence, the upper base is 8 in. 

5. The cornfield was a trapezoid whose altitude was 160 rd. and whose 
bases were 80 rd. and 40 rd. ; hence, 

The number of square rods in area = J of 160 x (80 + 40) = 9600 ; 
Tlierefore the area of the cornfield was 9600 sq. rd., or 60 A. 

6. The wheat field was a trapezoid with an altitude of 96 rd. and with bases 
of 66 rd. and 80 rd. ; hence, 

The number of square rods in area = J of 96 x (66 -f 80) = 6628 ; 
Therefore the area of the field of wheat was 6628 sq. rd., or 40 A. 
128 sq. rd. 

7. The field of oats was a triangle whose base was 66 rd. and whose 
altitude was 224 rd. ; hence. 

The area = i of (66 x 224) sq. rd. = 6272 sq. rd., or 39 A. 32 sq. rd. 
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8. The field of hay was a trapezoid having bases of 80 rd. and 65 rd. + 36J 
rd., or 101 J rd., and an altitude of 85 rd.; hence, 

The area, in square rods = } of 86 x (80 H- 101 J) = 7703J ; 

Therefore the. area of the hay field was 7703J sq. rd., or 48 A. 23J sq. rd. 

9. The field devoted to potatoes was a trapezoid whose bases were 55 rd. 
and 36^ rd. and whose altitude was 75 rd. ; hence. 

The number of square rods in area = J of 75 x (55 + 36J) = 3421 J ; 
Therefore the area of this field was 3421J sq. rd., or 21 A. 61{ sq. rd. 

10. The area of one part = (35 x 65) sq. rd. = 2275 sq. rd.; 

The area of the remainder = (25 x 40) sq. rd. = 1000 sq. rd.; 
Then the pasture contained 2275 sq. rd. + 1000 sq. rd. = 3275 sq. rd., or 
20 A. 75 sq. rd. 

11. This field contained (40 x 40) sq. rd. = 1600 sq. rd., or 10 A. 

12. By the use of the answers to Ex. 5-11, the area of the farm = 60 A. + 
40 A. 128 sq. rd. -f 39 A. 32 sq. rd. + 48 A. 23J sq. rd. + 21 A. 61{ sq. rd. + 20 A. 
75 sq. rd. + lO A. =240A. 

Since the farm was 224 rd. + 96 rd., or 320 rd., long and 80 rd. + 40 rd., 
or 120 rd., wide, its area = (320 x 120) sq. rd. = 38,400 sq. rd., or 240 A. 

13. Mink Brook may be considered the 
hypotenuse of a right-angled triangle, one of 
whose legs is 80 rd. long, and the other, 96 rd. 
4-224rd., or 320 rd. 

Let X = number of rods in hypotenuse. 
a;2 = 802 + 3202 = 6400 + 102,400 = 108,800 



IO'88'OO.OO 1 329.848+ 
9 



649 



X = V108800 = 329.85- 
Th eref ore the length of Mink Brook within 
Mr. Drake's farm is 329.85 rd. 



188 

124 
6400 
5841 



or 
329.86- 



6588 



55900 
52704 



65964 



319600 
263866 



669688 



5574400 
5277504 
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1. Since a township is 6 mi. square it contains (6 x 6) sq. mi., or 23,040 A. 
Since a section is 1 mi. square it contains 640 A. 
A quarter-quarter section contains J of J of 640 A., or 40 A. 

8. Description in full: the northeast quarter of section 14 of the third 
township north of the base line in the fifth range west of the principal meridian. 
This tract of land, J of a section, contains J of 640 A., or 160 A. 
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8. Description in full: the western half of the northwest quarter of section 
27 of the fifth township south of the base line in the fourth range east of the 
principal meridian. 

This tract, J of J of a section, contains J of J of 640 A., or 80 A. 

4. Description in full: the southeast quarter of the northeast quarter of 
section 36 of the second township north of the base line in the first range west 
of the principal meridian. 

This tract, J of J of a section, contains J of J of 640 A., or 40 A. 

5. Description in full: the northeast quarter of the northwest quarter of 
section 18 of the fourth township south of the base line in the fifth range east 
of the principal meridian. 

This tract, J of J of a section, contains J of J of 640 A., or 40 A. 

6. Description in full: the southern half, and the western half of the 
northwest quarter, of section 22 of the third township south of the base line in 
the sixth range west of the principal meridian. 

This tract, J of a section plus J of J of a section, or | of a section, 
contains f of 640 A., or 400 A. 

7.. The value of these 80 A. (Ex. 3, ans.) = 80 x $25.50, or $2040. 

8. Since a section is a square, the southeast quarter of the northeast quarter 
is also a square and has an area of 40 A., or 6400 sq. rd. 

The number of rods on one side of this tract = \/6400, or 80 rd., and the 
length of fence required to inclose it = 4 x 80 rd., or 320 rd. 

9. J of a section plus J of J of a section = f of 640 A. = 240 A. ; 
At $18.75 per acre this land is worth 240 x $18.75, or $4500. 
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1. The perimeter = 6 x 6 in., or 36 in. ; 

The area = i of (36 x 5.2) sq. in. = 93.6 sq. in. 

2. The apothera is half the length of one side, or 8 in. ; 
The perimeter = 4 x 16 in., or 64 in. ; 

The area by § 572 = J of (64 x 8) sq. in. = 256 sq. in. ; 

Multiplying base by altitude, the area = (16 x 16) sq. in. = 266 sq. in. 

8. The perimeter = 8 x 9 in., or 72 in. ; 

The area = J of (72 x 10.86) sq. in. = 390.96 sq. in. 

4. Since the area is equal to ^ the product of the perimeter and the apothem, 
the number of inches in the perimeter of this pentagon =(2 x 61.8) -i- 4.12, or 
^>0 in. ; 

Hence, one side of the pentagon = ^ of 30 in., or 6 in. 
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1. 3| X 35 in. = 110 in., the circumference. 

2. 3f X 77 ft. = 242 ft., the circumference. 
8. S} X 63 yd. = 198 yd., the circumference. 

4. 3f X 49 rd. = 164 rd., the circumference. 

5. 3| X 84 m. = 264 m., the circumference. 

6. 3| X 56 cm. = 176 cm., the circumference. 

7. 3| X 126 m. =396 m., the circumference. 

8. 3^ X 168 mm. = 528 mm., the circumference. 

9. The circumference = 2 x 3| x 28 ft. = 176 ft. 

10. The circumference = 2 x 3| x 42 ft. = 264 ft. 

11. The circumference = 2 x 3^ x 91 rd. = 672 rd. 

12. The circumference = 2 x 3f x 11.9 m. = 74.8 m. 

18. The circumference = 2 x 3f x 13.3 Hm. = 83.6 Hm. 

14. The circumference = 2 x 3J^ x 6.88 cm. = 36.96 cm. 

15. The circumference = 2 x 3f x 24.5 ft. = 154 ft. 

16. The circumference = 2 x 3| x 36.4 in. = 228.8 in. 

17. The diameter = 88 yd. -^ 3}, or 28 yd. 

18. The diameter = 55 ft. -r- 3^, or 17^ ft. 

19. The diameter = 12.1 in. h- 3f, or 3.85 in. 

20. The diameter = 3.74 cm. -r- 3^, or 1.19 cm. 

21. The diameter = 25.3 m. -=- 3J, or 8.06 m. 

22. The diameter = 4.84 Dm. -f- 3+, or 1.54 Dm. 
28. The diameter = 990 rd. -- 3f, or 316 rd. 

24. The diameter = 649 yd. -4- 3f , or 206^ yd. 

25. The circumference = 3.1416 x 12 ft., or 37.6992 ft. 

26. The circumference = 3.1416 x 20 m., or 62.832 m. 

27. The circumference = 3.1416 x 16^ yd., or 48.6948 yd. 

28. The circumference = 3.1416 x 22} rd., or 71.4714 rd. 

29. The circumference of the wheel = 3f x 3^ ft.; or 11 ft. ; since the wagon 
advances 11 ft. with every revolution of the wheel, when the wheel has made 
100 revolutions the wagon will have gone 1100 ft. 



254 KEY TO PROGRESSIVE ARITHMETICS [317,318,321 

80. Mary's seat revolves in the circumference of a circle whose radius is 7 ft., 
John's in one whose radius is lOJ ft. ; then in one revolution Mary rides 2 x 3^ 
X 7 ft, or 44 ft., and John rides 2 x 3f x lOi ft., or 06 ft. ; hence, John rides 
66 ft - 44 ft., or 22 ft., farther. 
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1. The area = (3f x 142) gq. in. - (3^ x 196) sq. in. = 616 sq. in. 

8. The area =(3^ x 362) gq. ft. = (3| x 1226) sq. ft = 3860 sq. ft. 

3. The area = (3f x 2.82) gq. rd. = (3f x 7.84) sq. rd. = 24.64 sq. rd. 

4. The area^(3^ x 4.22) gq. m. z=z(S}x 17.64) sq. m. = 66.44 sq. m. 

5. The area =(3J x 6.32) sq. cm. =(3| x 39.69) sq. cm. = 124.74 sq. cm. 

6. The area = (3^ x .912) gq. dm. -(3^ x .8281) sq. dm. =2.6026 sq. dm. 

7. The area = (3+ x .072) sq. ft = (3} x .0049) sq. ft. = .0154 sq. ft 

8. The area = (3^ x 10.62) sq. m. = (3^ x 110.25) sq. m. = 346.6 sq. m. 

9. The surface that can be watered is a circle whose radius is 42 ft. ; 
Hence, its area = (3^ x 422) sq. ft. = 6544 sq. ft 

10. The radius = ^ ft. ; hence, the area = (3^ x ^ x ^) sq. ft. = 346.6 sq. ft. 

11. The diameter = 22 ft. -?- 3}, or 7 ft. ; the radius = i of 7 ft., or J ft ; 
Then the number of square feet in area = 3^ x (|)2, or 38.6 sq. ft 

18. The surface over which the cow can graze is a circle with a radius of 

njft. 

Therefore the area = [3} x (17 J)2] sq. ft. = 962J sq. ft. 

18. i A. = 80 sq. rd. ; 26.46'46'46 1 6.046+ 

Since 80 sq. rd. = the area = rr^, 25 or 

r2 = 80 ^ 3+ = Yi^ 1004 

r = V^ = V26.4545+ = 6.06- 



4646 6.06- 

4016 



Hence, the radius is 6.05 rd. 10085 



62946 
60425 
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1. The perimeter, or circumference, of the base = 3^ x 2 ft, or 6^ ft ; 
The convex surface = (6 x 6^) sq. ft. = 31f sq. ft 

2. The perimeter of the base = 3 x 2 cm., or 6 cm. ; 
The convex surface = (4x6) sq. cm. = 24 sq. cm. 

8. The perimeter of the base = 4 x 2J ft., or 10 ft. ; 
The convex surface = (10 x 6) sq. ft. = 60 sq. ft. 
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4. The circumference of the base = 3f x 3 ft., or 9f ft. ; 
The convex surface = (9f x 8) sq. ft. = 76f sq. ft, ; 
The area of each base in square feet, rr^ = 3f x (f )^ or Tj^^ sq. ft, ; 
The area of the two bases = 2 x 7^^ sq. ft., or 14} sq. ft. ; 
The entire surface = 75J sq. ft. + 14} sq. ft. = 89} sq. ft 
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1. The perimeter of the base = (4x6) ft. = 24 ft. ; 
The convex surface = } of (24 x 5) sq. ft. = 60 sq. ft. 

2. The perimeter of the base = 3} x 5 cm., or 15} cm. ; 

Since 3 dm. = 30 cm., the convex surface = J of (16} x 30) sq. cm., or 
235} sq. cm. 

3. The perimeter of the base = 3} x 20 ft. = 62} ft. ; 

The convex surface = i of (20 x 62}) sq. ft. = 628} sq. ft. 

4. The perimeter of the base = 8 x 6 ft., or 48 ft. ; 

The convex surface = i of (80 x 48) sq. ft. = 1920 sq. ft., or 213J sq. yd. ; 
The cost of painting the steeple = 213 J x $ .30, or ^64. 

5. The circumference of the base = 3} x 6 ft., or 18} ft. ; 
The convex surface = i of (9^ x 18}) sq. ft. = 89} sq. ft. 

6. The perimeter of the base = 4 x 10 ft., or 40 ft. ; 

The convex surface = J of (20 x 40) sq. ft. = 400 sq. ft. 

7. The perimeter of the base = 3} x 8 ft., or 25} ft. ; 
The convex surface = i of (6 x 26J) sq. ft. = 75} sq. ft. 
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1. The convex surface in square inches, ircP = 3} x 3*, or 28} sq. in. 

2. The diameter = 24 cm. ; 

The convex surface, ircP = (3} x 24^) sq. cm. = 1810} sq. cm. 

8. The convex surface, ird^ = (3} x 8^) sq. in. = 201} sq. in. 

4. 28 in. = 2J ft. ; the number of square feet in the convex surface, xcP. 
= 3}x (2J)^ or 17J sq. ft. 

Hence, the cost of gilding the sphere = 17J x $ .12 = #2.05J, or $2.06. 
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1. The area of the base = (5x6) sq. in., or 25 sq. in. ; 
The volume of the prism = (3 x 25) cu. in., or 76 cu. in. 

2. Since the radius is 4 dm., the area of the base, ti^ = (3} x 4 x 4) sq. dm. 
= 60^ sq. dm. ; 

2 m. = 20 dm. ; hence, the volume = (20 x 60}) cu. dm., or 1006} cu. dm. 
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3. The cubic contents of the bin = (8x8x9) cu. ft. = 576 cu. ft. ; 

Since 1 bu. = IJ cu. ft., the capacity of the bin in bushels == 676 -^ IJ, 
or 460.8 bu. 

4. The area of the base, irr2= (3f x J x |) sq. ft., or 38 J sq. ft. ; 
The volume of the vat = (8 x 38^) cu. ft., or 308 cu. ft. ; 

Since 1 cu. ft. = 7J gal., the capacity of the vat =308 x 7 J gal., or 
2310 gal. 

5. The volume of the bin = (15 x 15 x 12) cu. ft. = 2700 cu. ft. ; 

Since 1 bu. = 1 J cu. ft., the bin would hold as many bushels as 1 J is con- 
tained times in 2700, or 2160 bu. ; 

The value of 2160 bu. of wheat = 2160 x ^.63, or $ 1360.80. 
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1. Tlie area of the base, irr^ = (3^ x 3 x 3) sq. ft., or y^ sq. ft. ; 
The volume of the cone = J of (9 x ^^) cu. ft. = 84f cu. ft. 

2. The area of the base = (10 x 10) sq. m., or 100 sq. m. ; 

The solid contents of the pyramid = J of (20 x 100) cu. m., or 666f cu. m. 
8. The area of the base, itj-^ = (3f x 3 x 3) sq. ft., or J-fa sq. ft. ; 

The solid contents of the cone = J of (8 x ^^^) cu. ft. = ^^ cu. ft.; 

The weight of the cone = ^p. x 165 lb., or 12,445f lb. 
4. The diameter = 132 ft. -r- 3f , or 42 ft. ; hence the radius is 21 ft. ; 

The area of the base, xr^ = (3^ x 21 x 21) sq. ft. = 1386 sq. ft. ; 

The volume of the pile = J of (30 x 1386) cu. ft. = 13,860 cu. ft. 
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6. The volume, J of altitude x base = J of (8 x 4 x 4) cu. ft. = ^^ cu. ft. ; 
The weight of the pyramid = ip x 171 lb., or 7296 lb. 

6. The base of the pyramid = (746 x 746) sq. ft., or 556,516 sq. ft. ; 

The volume of the pyramid = i of (480 x 556,516) cu. ft. =89,042,660 cu. ft. 



1. The volume, j xr^ = (^ x 3f x 1} x H x IJ) cu. ft. = 14f cu. ft. 

2. The volume, Jirr'^ = (j x 3} x V x ¥ x ¥) cu. cm. = 4851 cu. cm. 
8. The diameter = 22 in. -4- 3}, or 7 in. ; hence, the radius is J in. ; 

The volume, firr^ = (J x 3} x J x J x J) cu. in. = 179| cu. in. 
4. Since the radius is 7 in., the cubic contents of the aquarium, J xr* = 
(J X 3^ X 7 X 7 X 7) cu. in. = 1437J cu. in. 

Since 1 gal. = 231 cu. in., the aquarium will hold as many gallons as 231 
is contained times in 1437J, or 6f gal ; at 8} lb. per gallon, 6f gal. of water 
weigh ^^ X Y lb. = ^^^ lb., or 61.9- lb. 
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6. The radius = 3 m., or J ft. ; hence, the volume of the cannon ball, | irr* 
= (I X V X i X i X i) ^^- ^^-j ^^ iVff cu. ft. ; this volume of water = iVi x ^i 
gal., or ^ gal., which weighs ^^2 x 8J lb., or ^^ lb. ; but since iron weighs 
7.21 times as much as water, the cannon ball weighs 7.21 x J^* lb. = 29.605+ lb. 
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1. Let X = the width of the 2d triangle in inches. 
Then, 4:8 = 3 :x 

4x = 24 
x=6 
Hence, the 2d triangle is 6 in. wide. 

2. The areas of the circles are proportional to the squares of the diameters ; 
since the diameters are as 1 : 2, their squares are as 1^ : 2^, or 1 : 4. 

Let X = the area of the 2d circle in square inches. 
Then, 6 : x = 1 : 4 

x = 20 
Hence, the area of the 2d circle is 20 sq. in. 

3. The areas are proportional to the squares of the sides ; but the areas are in 
the ratio of 1 to 4. 

Let X = the side of the 2d square in inches. 
Then, 1 : 4 = 52 : x^ 

1 : 4 = 25 : x2 
x2 = 100 
x = 10 
Hence, the side of the second square is 10 in. 

4. Area of 1st : area of 2d : : 1'^ : 3^ 
Area of 1st : area of 2d = 1 : 9. 

5. The area of the 1st blackboard = (3x3) sq. ft., or 9 sq. ft 
The areas are proportional to the squares of the sides ; 
Let X = the area of the 2d blackboard. 

Then, 9 : x = 3^ : 6^ 

9 : X = 9 : 36 
x = 36 
Hence, the area of the 2d blackboard is 36 sq. ft, 

6. Area of Ist : area of 2d = 42 : 16^ 
Area of Ist : area of 2d = 16 : 256 
Area of 1st : area of 2d = 1 : 16. 

PROO. AR. KEY — 17 
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7. The areas are proportional to the squares of the corresponding sides; 
but the areas are in the ratio of 1 to 25. 

Let a = the 1st side of the 2d triangle in centimetens, 

b = the 2d side of the 2d triangle in centimeters, 
c = the 3d side of the 2d triangle in centimeters. 
1 : 25 = 12 : a2 1 : 25 = 2^ : 62 1 : 26 = (f )2 ; c^ 

a2 = 26 1 : 25 = 4 : 62 1 : 25 = ^ • ^2 

a = 5 62-100 c2 = fiji 

6 = 10 c = ^ = 12J 

Therefore, the sides of the 2d triangle are 6 cm., 10 cm., and 12 J cm. 

8. The areas are proportional to the squares of the bases ; but the areas are 
as 16 : 1. 

Let a = base of 1st triangle, and 6 = base of 2d triangle. 

Then, 



16:l=a2:62,orl? = ^ 
1 62 



Extracting the square root, - = - 

1 6 
Therefore, the ratio of the bases is 4. 

9. The corresponding sides of these triangles are proportional. 
Let X = the number of feet in the height of the tree. 
Then, x : 5 = 26 : ^ 

a;:5=l:J 
lx = 5 
a; = 20 
Therefore, the height of the tree is 20 ft. 

10. By the principle of similar figures, the height of the pole and that of the 
steeple are proportional to the lengths of their shadows. 

Let X = the number of feet in the height of the steeple. 
Then, 30 : 3C = 60 : 300 

30 : a; = 1 : 6 
a; = 150 
Hence, the height of the church steeple is 160 ft. 
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12. By the principle of similar figures, 
AB: ED = AC:EC 
Then, AB : 50 = 2000 : 100 
^B : 50 = 20 : 1 

^5 = 50 X 20 = 1000 
Hence, the distance between A and B is 
1000 ft. 
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1. Edge of 1st prism : edge of 2d prism : : 6 : 12 or 9 : 18 or 18 : 36, or 1 : 2. 
The volume of the 1st prism = (6 x 9 x 18) cu. ft. = 972 cu. ft. 

Since the volumes of similar solids are proportional to the cubes of their 
corresponding lines, and since the corresponding lines of these solids are as 1 : 2, 

vol. of 1st solid : vol. of 2d solid : : 1^ : 2* 

vol. of 1st solid : vol. of 2d solid : : 1 : 8 
Hence, the volume of the 2d prism is 8 times that of the 1st. 
The volume of the 2d prism = 8 x 972 cu. ft., or 7776 cu. ft. 
By § 616 the volume of the 2d prism = (12 x 18 x 36) cu. ft. = 7776 cu. ft. 

2. Radius of 1st cone : radius of 2d cone : : 4 : 12, or 1 : 3 ; 
Altitude of 1st cone : altitude of 2d cone : : 8 : 24, or 1 : 3. 

Since the volumes of similar solids are proportional to the cubes of their 
corresponding lines, 

vol. of 1st cone : vol. of 2d cone : : 1^ : 3^ 

vol. of 1st cone : vol. of 2d cone : : 1 : 27 
Hence, the volume of the 2d cone is 27 times that of the 1st. 
The base of the 1st cone, irr^ = (3+ x 4 x 4) sq. ft. =^^ sq. ft. ; 
The volume of the 1st cone = J of (8 x ^^) cu. ft. = 134^j- cu. ft. 
The volume of the 2d cone = 27 x 134^^ cu. ft., or 3620^ cu. ft. 

8. The volumes of the prisms are proportional to the cubes of their corre- 
sponding lines. Let x = the volume of the 2d prism in cubic inches. 
Then, 30 : x = S^ : 108 

30 : a; = 125 : 1000 
30 : a; = 1 : 8 
a; = 240 
Hence, the 2d prism will contain 240 cu. in. 

4. The volumes of the two spheres are proportional to the cubes of their 
corresponding lines ; but their diameters are as 2 : 1. 

Let X = the number of cubic inches in the volume of the 2d sphere. 
Then, 96 : a; = 2^ : 18 

96:a;=8:l 
8a; = 96 
a; = 12 
Therefore, the volume of the 2d sphere is 12 cu. ft. 

5. The volumes of the cones are proportional to the cubes of their corre- 
sponding dimensions ; but the volumes are in the same ratio as their weights, or 
as 10 : 270. Let x = the number of feet in the altitude of the 2d cone. 

(Continued on next page,) 
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Then, 10 : 270 = 28 : a* 

1 : 27 = 8 : «» 
X^ = 27 X 8 
a; = 3 X 2, or 6 
Therefore, the altitude of the 2d cone is 6 ft. 

6. Capacity of 2d bowl: capacity of 1st bowl: : 1.8^: 1.2' 
Capacity of 2d bowl : capacity of 1st bowl = 6.882 : 1.728 

Hence, the 2d bowl holds 5.832 -r- 1.728, or 3f, times as much as the 1st 
bowl. 

7. The volumes of the balls are proportional to the cubes of their diameters ; 
Their respective weights are in the same ratio as their volumes ; 

Their diameters are as 1 : 3. 
Let X = the weight of the 2d ball in pounds. 
Then, 10: x = 18:88 

• 10 : a: = 1 : 27 
X = 270 
Therefore, the 2d ball weighs 270 lb. 

8. Vol. of 1st column : vol. of 2d column : : 28 : 18 

728: X = 8:1 
8x = 728 
a; = 91 
Hence, the volume of the 2d column will be 91 cu. dm. 

9. The base of the 1st tank, irr2 = (y x ^ x ^) sq. ft., or ^^ sq. ft. ; 
The volume of the 1st tank = (fi|5 x 60) cu. ft., or 20,790 cu. ft. ; 

Since 1 cu. ft. = 7^ gal., the 1st tank can contain 20,790 x 7 J gal., or 
155,925 gal. 

Since the volumes of the tanks are proportional to the cubes of their 
altitudes, and since the ratio of the 2d altitude to the 1st is 40 : 60, or 2 : 8, 
Capacity of 2d tank : capacity of 1st tank : : 28 : 88 

X : 155,925 = 8 : 27 

27 X = 155,925 x 8 
X = 5775 X 8 = 46,200 
Hence, the capacity of the 2d tank is 46,200 gal. 

Therefore, the 1st tank can contain 155,925 gal. -40,200 gal., or 109,725 
gal., more than the 2d tank. 
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1. The cost of 1 share, including brokerage = $106J + $ J, or $106}; 
The cost of 60 shares = 60 x f 106} = ^6412.50. 
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2. The total number of 100-dollar shares = $75,000 -^ $100, or 760 shares ; 
since Mr. Kirk had purchased 60 shares [Ex. 1], he owned ^, or .08, or 8%, 
of the stock. 

8. The number of dozen pairs ordered = 80 + 132 + 248 + 280 + 236 -f 112, 
or 1088 doz. pairs. 

4. The yam for size 4 weighed 80 x 8 oz., or 640 oz. ; for size 4 J, 132 x 9 oz., 
or 1188 oz. ; for size 5, 248 x lOJ oz., or 2604 oz. ; for size SJ, 280 x 11{ oz., or 
3290 oz. ; for size 6, 236 x 14 oz., or 3304 oz. ; for size 6 J, 112 x 15| oz., or 1750 oz. ; 
the total waste in making 1088 doz. pairs [Ex. 3, ans.] = 1088 x J oz., or 544 oz. 

Hence, the total weight of yarn used = 640 oz. + 1188 oz. 4- 2604 oz. + 
3290 oz. + 3304 oz. + 1750 oz. + 544 oz. = 13,320 oz., or 832^ lb. 

5. The entire cost of the yam per pound = $ 1.21 J + $ .06J, or $1.28 ; 
The total cost of the yarn = 832^ x $1.28, or $1065.60 ; 

If $1065.60 was 62J%, or f, of the total cost, the cost of the stockings = 
$1065.60 ^f, or $1704.96. 

6. 1088 doz. pr. at $ 1.90 per dozen would cost 1088 x $1.90, or $2067.^0. 
From Ex. 3, by the 2d offer, size 4 would cost 80 x $1.60, or $ 128 ; size 

4J, 132 X $1.70, or $224.40; size 5, 248 x $1.80, or $446.40; size 5J, 280 x 
$1.90, or $532 ; size 6, 236 x $2, or $472 ; size 6^, 112 x $2.10, or $235.20. 

Then the total cost by the 2d offer = $128 + $224.40 + $446.40 + $532 
+ $472 + $235.20 = $2038.00. 

Therefore, the second was the better offer by $2067.20- $2038, or$29.20^ 

7. The net amount = $2038 - 5 % of $2038 = $ 1936.10; ^(1 ^ 
The mill gained $ 1936.10 - $ 1704.96, or $231. 14. Vt ^ 

8. Since 1088 doz. pairs [Ex. 6] were made in 3^ da., the output of the 
mill per day = 1088 doz. pr. -r- 3§, or 320 doz. pr. 
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9. The number of days in August, less 4 Sundays, is 27 ; 
27 X 320 doz. = 8640^doz., the output in the first case. 
If there are 4 half-holidays, there are 25 whole days ; 

25 X 320 doz. = 8000 doz., the output in the second case. 

10. If J of 48, or 12, ribbers could make 810 doz. of sizes 4 or 4 J in 6 da., in 
1 da. they could make J of 810 doz., or 135 doz. ; then the daily capacity of a 
single machine on sizes 4 or 4J = ^ of 135 doz., or 11 J doz. 

If J of 48, or 24, ribbers could make 1392 doz. of sizes 5 or 5^ in 6 da., 
in 1 day they could make J of 1392 doz., or 232 doz. ; then the daily capacity of 
a single machine on sizes 5 or 5J = ^"^ of 232 doz., or 9j doz. 
{Continued on next page,) 
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If the rest, 12 ribbers, could make 612 doz. of sizes 6 or 6J in 6 da., in 1 
da. they could make i of 612 doz., or 102 doz. ; then the daily capacity of a 
single machine on sizes 6 or 6^ = ^ of 102 doz., or 8 J doz. 

11. The total amount of yam for 100 doz. pr. = 100 x 8J oz. = 850 oz., or 
53J lb. ; 

Then the woman wound 63J lb. + 2{ lb., or 56 lb. 

12. She received 56 x $.02i, or $1.40. 

13. 330 doz. -s- 45 = 7J doz., the quantity footed by each girl ; 
$59.40 -7- 330 = $.18, the price for footing one dozen ; 

7 J X $.18 = $1.32, the sum each earned per day. 

14. 20% of 385 da. = 73 da. ; 73 da. - 8 da. = 66 da. ; 
Hence, she worked 365 da. — 65 da., or 300 da., in a year ; 
104 X $.01f = $1.43, her wages per day; 

300 X $1.43 = $429, her wages for a year. 

15. If 7o of $45,000 = $630, the premium. 

16. By adding the numbers under each figure denoting the size, we find the 
quantity of each size sold to be : 4's, 7472 doz. ; 4J'8, 12,160 doz. ; 6's, 17,648 
doz.; 5J's, 16,208 doz ; 6's, 11,688 doz.; 6i's, 5632 doz. 

By adding the horizontal rows the number of dozens of each kind is : 
white, 20,784 doz.; black, 36,408 doz.; colored, 13,616 doz. 

The total number = 20,784 doz. + 36,408 doz. -f 13,616 doz. = 70,808 doz. 
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17. The yam for size 4 weighed 4256 x 8 oz., or 34,048 oz. ; size 4^, 5248 x 
9 oz., or 47,232 oz. ; size 5, 4912 x lOJ oz., or 51,576 oz.; Size 5i, 4032 x llf oz., 
or 47,376 oz.; size 6, 1312 x 14 oz., or 18,368 oz. ; size 6J, 1024 x 15^ oz., or 
16,000 oz. ; the total waste in making 20,784 doz. pr. [Ex. 16, ans.] = 20,784 x 
I oz., or 10,392 oz. 

Hence, the total weight of yam for white hose = 34,048 oz. -f 47,232 oz. 
+ 51,576 oz. + 47,376 oz. -f 18,368 oz. + 16,000 oz. + 10,392 oz. = 224,992 oz., 
or 14,062 lb. 

18. 14,062 lb. was 100 % of the total amount less li%of itself, or 98}% of 
the total amount ; hence, the quantity of yarn purchased for white hose = 
14,002 lb. ^ .9875, or 14,240 lb. 

19. At $1.25 per pound, the total cost = 14,240 x $1.25, or $17,800. 

20. Keferrins? to Ex. 16 and 4, the yam in the black and the colored hose 
wei2:hed as follows: size 4, 3216 doz. pr., 3216 x 8 oz., or 25,728 oz.; size 4J, 
6912 doz. pr., 6912 x 9 oz., or 62,208 oz.; size 5, 12,736 doz. pr., 12,736 x lOJ 
oz., or 133,728 oz.; size 6J, 12,176 doz. pr., 12,176 x 11} oz., or 143,068 oz.; 
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size 6, 10,376 doz. pr., 10,376 x 14 oz., or 146,264 oz.; size 6i, 4608 doz. pr., 
4608 X 15| oz., or 72,000 oz. ; and since the total number of black and colored 
hose = 3216 doz. + 6912 doz. + 12,736 doz. -f 12,176 doz. + 10,376 doz. -f 4608 
doz. = 60,024 doz., the waste = 50,024 x i oz., or 26,012 oz. 

Hence, the total weight of yarn for black and colored hose = 26,728 oz. 
-f 62,208 oz. + 133,728 oz. + 143,068 oz. + 146,264 oz. -f 72,000 oz. -f 26,012 oz. 
= 607,008 oz., or 37,938 lb. 

21. At $ 1.27J per pound, the total cost = 37,938 x $ 1.27i, or $48,370.96. 

22. From Ex. 19 and 21, ans., the cost of materials for all hose sold = 
$17,800 + $48,370.95, or $66,170.96. 

23. The cost of boxes per doz.pr. of stockings = 2 x li^ = 3)^; 
The entire cost of both items per doz. pr. =35^ + 3^, or 38^; 
The cost for the 70,808 doz. = 70,808 x $.38, or $26,907.04 ; 
$26,907.04 + $66,170.96 = #93,077.99. 

24. Since $93,077.99 - $915.21, or $92,162.78, was 86% of the entire ex- 
penses, the total expenses = $92,162.78 -j- .85, or $108,426.80. 

25. 70,808 doz. pr. was the entire number sold [Ex. 23]; 
70,808 X $1.90 = $134,535.20, the gross amount; 
6% of $134,535.20 = $6726.76, the discount; 
$134,635.20 - $6726.76 = $127,808.44, the net receipts. 

26. The amount of waste occasioned in the manufacture of 70,808 doz. pr. of 
hose [Ex. 23] = 70,808 x i oz. = 35,404 oz., or 2212f lb.; 

2212f X $.12 = $265.53, the value of the waste. 

27. $128,073.97 - $108,426.80 = $19,647. 17,- the gain ; 

$19,647tl7 -5- $ 108,426.80 = .181+; that is, the gain was 18.1 % of the cost. 
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28. $19,647.17 - $1647.17 = $18,000, the total dividend; 

$18,000 ^ $75,000 = .24; that is, the dividend was 24% of the capital. 

29. The amount of dividend [see Ex. 28, ans.] = 24% of $6000 = $1440. 

80. He paid, including brokerage, $106| + $i, or $106J, per share; 
His profit per share [see Ex. 28, ans.] = 24% of $100, or $24; 
$24 -T- #106.876 = .225-; that is, his profit was 22.5%. 

81. J of 61 M. = 8| M., the amount received per day; 

^ of 8.5 M. = .85 M., or 86 pf., the amount received per hour. 

82. A man earns 7 Id. - Sd., or 2\d., more in 1 da. ; 

He earns 20 x 2;^?., or 50(?., or 4s. 2d., more in 20 da. 
38. 31». = £fi, or £1.65 = 1.56 x $4.8666, or $7.543075; hence, the Ameri- 
can laborer was better paid by #11.679 — $7.643076, or $4,136-. 
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84: 14». = £ J^, or £.7 = .7 X 14.8665, or $3.40665; hence, the American 
expended $3,893 - $3.40655, or $.486+, more. 

Since the English laborer received 3U. [Ex. 33], he expended ^ of his 
wages for food. 

Since the American laborer received $11,679 [Ex. 33], he expended 
J^, or J, of his wages for food. 



85. 12 

20 



11180r2. 260 x 43d. = ll,180<i., his yearly wage ; 



931.66+g. ll,180(i. = £46.583+ = 46.683 x $4.8665 



£ 40. 583+ = $ 226.6961695, or $ 226. 70". 

86. The area of the front = (22 x 24) sq. ft. = 528 sq. ft.; 
The area of back and front = 2 x 528 sq. ft., or 1056 sq. ft. ; 
The area of one side = (32 x 24) sq. ft. = 768 sq. ft.; 

The area of both sides = 2 x 768 sq. ft., or 1636 sq. ft. ; 

The entire area = 1066 sq. ft. -f 1636 sq. ft., or 2592 sq. ft. = 288 sq. yd.; 

The cost = 288 X $.30, or $86.40. 

87. One dimension of the block is just the length of a strip. 

The width of the block, lOJ in., will permit as many 3J-inch widths of 
strip in one layer as 3^ is contained times in 10^, or 3 strips. 

The thickness of the block, 2 J in., will permit as many layers ^ in. thick 
as A is contained times in 2^, or 12 layers. 

Hence, the total number of strips = 12 x 3, or 36 strips ; but each strip 
makes the halves of 6 pencils, or 3 whole pencils; therefore, 36 x 3 pencils, or 
108 pencils, can be made from the block of cedar. 
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88. 1 A. = 43,560 sq. ft.; hence, 5^ A. = 5i x 43,560 sq. ft., or 239,680 sq. ft. 

39. 310 X 226 cords = 69,750 cords, the quantity of wood. 
310 X 200 T. = 62,000 T., the quantity of paper. 

40. 125 in. = ^ ft.; since the machine turns out (600 x ^) sq. ft of paper 
per minute, in 60 min. it turns out 60 x (500 x Jj^) sq. ft., or 312,500 sq. ft. 

41. As many trees were necessary as 600 lb. is contained times in 2,000,000 
lb., or 4000 trees. 

42. .776 of 1,233,150,000 lb. = 956,924,400 lb., for newspapers. 

.164 of 1,233,150,000 lb. = 202,236,600 lb., for books and periodicals. 
* 77.6% + 16.4% = 94 % ; 100% - 94 % = 6%, the remainder; 

.06 of 1,233,160,000 lb. = 73,989,000 lb., in job printing. 
48. 76,303,387 x $1.66 = $126,663,622.42, the total value. 
44. $43,876,000 -»- $97,500,000 = .45 ; that is, the dividend was 46%. 
46. .0375 of $26,000,000 = $937,500, the dividend paid. 
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46. 3 X $87 = 0261; 995 +$261 =$356, his sales; 
15% of $356 = $53.40, his commission; 

$10 -f $63.40 = $63.40, his earnings for one week. 

47. 4,285,103.40 x $1.47 = $6,299,101,998, or $6,299,102, amount collected. 
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48. His commission for the entire period = 2J%+ 7%, or 9i%, of $1800 =" 
$171. 

49. Since 7J% of the whole amount was $220.50, the amount for which he 
sold the rice = $220.50 -h .075, or $2940. 

$2940.00 H- 56,000 = $.05J, or 6\^, the price per pound. 

60. 100% — 60%, or 40 %, of $85 = $34, amount after 1st discount; 
$34 - lOo/o of $34 = $30.60, the net cost of the tools. 

61. 2 X 12 boxes = 24 boxes; 24 x 6 lb. = 144 lb.; 144 x 4 tins = 576 tins; 
576 X $.13 = $74.88, the total amount received; $74.88 - $57.60 = $17.28, the 
total gain. 

$17.28 -T- $57.60 = .30; hence, the gain was 30%. 

4 X $.13 = $.52, the selling price per pound; but $.52 is equal to the 
cost plus 30 % of itself ; that is, it is 130yo, or |J, of the cost; then the cost per 
pound =$ .52 -T- ^, or $ .40, and the gain = $ .52 - $ .40 = $ .12, or 12 ^. 

62. 1 bbl. flour cost $3^; 20 lb. butter cost 20 x $.26, or $5.20; 16 lb. lard 
cost 16 X $.lli, or $1.<1; 64 lb. powdered sugar cost 64 x $.07f, or $4.96; 3} 
gal., or 14 qt., milk cost 14 x $.06, or $.84; 2 qt. glycerine cost 2 x $.75, or 
$1.50; 10 oz., or f lb., soda cost } x $.08, or $.05; ammonia, etc. cost $.96; 
2 gal., or 16 pt., eggs are equivalent to 160 eggs, or 13J doz. eggs, which cost 
13^ X $.24, or $3.20. 

The total cost =$3.85 + $5.20 -f $1.84 + $4.96 + $.84 -f $1.50 + $.05 
4. ^.96 -I- $3.20 = $22.40. 

252 X $ .16 = $40.32, the amount received. 

$40.32 - $22.40 = $17.92, the gain. 

$17.92 -4- $22.40 = .80; hence, the gain was 80 % of the cost. 

$3.20 -T- $22.40 = j; that is, cost of eggs was } of total cost. 

63. 21 X 34^ T. = 720 T., the entire weight of the engine. 

64. In 2 min. 31 sec, or 151 sec, 151 x 1100 images, or 166,100 images, can 
be obtained. 

66. Since 6 x 28, or 168, is 22 less than the number of beats per second made 
by a bee's wings, a bee's wings make 168 + 22, or 190, beats per second. 

Since 190 + 8, or 198, is f of the number of beats per second made by a 
house fly's wings, a house fly's wings make 198 -i- f , or 330, beats per second. 
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56. 4500 m. - 33^% of 4500 m. = 4500 m. - 1500 m., or 3000 m., the distance ; 

25 cm. -t- 20% of 25 cm. = 25 cm. -f 6 cm., or 30 cm., the depth penetrated. 
67. 4 X 2 X 15 = 120, the number of shots fired by 4 cannon in J hr. ; 

$48,000 -r- 120 = $400, the cost of each shot. 



58. 12 
20 



Wd. • 18 X eid. = 117d., the total charges ; 



9.758. 117c?. = £.4875 = .4875 x $4.8665 = $2.37241875, 



£.4875 or $2.37+. 

69. £96 10». 



15 



The cost for 15 yr. = £ 1447 10»., or £ 1447.5 = 1447.6 



^^^^y ^Q^ X $4.8665 = $7044.25875, or $7044.26". 

60. For metric equivalents, see p. 345 of text. 

41 m. 46 cm., or 41.46 m. = 41.46 x 39.37 in., or 1632.2802 in. = 
136 ft. .28+ in., or 136 ft. J in. 

19 m. 92 J cm., or 19.925 m. = 19.925 x 39.37 in., or 784.44725 in. = 65 ft. 
4.45- in., or 65 ft. 4^ in. 

7 m. 20 cm., or 7.2 m. = 7.2 x 39.37 in., or 283.464 in. = 23 ft. 7.464 in., 
or 23 ft. 7 J in. 

76.55 Kg. = 76.55 x 2.2046 lb. = 168.762130 lb., or 169 lb. 

100 m. = 100 X 39.37 in., or 3937 in. = 109 yd. 1 ft. 1 in. ; then, 

109 yd. 1 ft. 1 in.- 100 yd.= 9 yd. 1 ft. 1 in., excess of 100 m. over 100 yd. 

1500 m. = 1500 X 39.37 in., or 59,055 in. = 4921 J ft.; hence^ 

1500 m. is 5280 ft. - 4921.25 ft., or 358.75 ft., less^han 1 mi. 

400 m. = 400 X 39.37 in., or 15,748 in. = 1312^ ft. ; J mi. = 1320 ft. ; hence, 

400 m. is 1320 ft. - 1312J ft., or 7 J ft., less than J mi. 
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61. 25,000,000 gal. ^ 455,000 = 54.9+, or 65-, gal., the supply per person. 

62. 19,200 M. -f- 1200 = 16 M., the average fare ; 

16 X $.238 = $3,808, or $3.81", the average fare in our money. 
68. At 60 M. per 1000 Km. , first class, the price per kilometer is .06 M. , or 6 pf . ; 

1 mi. = 1.60935 Km. ; then, the price per mile in pfennigs = 1.60935 x 6 
pf. =9.65610 pf., or 10- pf. ; also, 9.65610 pf., or .096561 M. = .096661 x $.238 
= $.022981518, or 2.3- j^, the price per mile in cents. 

At 40 M. per 1000 Km., second class, the price is § of that at 60 M. ; 

J of 9.6561 pf. = 6.4374 pf ., or 6+ pf., the price per mile. 

I of $.02298+ = $ .0153+, or 1.5+ j^, the price per mile. 

At 25 M. per 1000 Km., third class, the price is | of that at 40 M. ; 

f of 6.4374 pf. = 4.023+ pf., or 4+pf., the price per mile. 

J of $.0153+ = $.0096-, or 1-^, the price per mile. 
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64. (2x6#)+6}# = 16|^, thecostperday; 

6 X 16J# = 99#, the cost for 6 days' board ; 

SiDce 1 M. = -$.238, $.99 is eqaal to as many marks as $.238 is contained 
times in $.99, or 4.159+ M., or 4 M. 16- pf . 

65. 83% of 10,622 mL = 8816^ mi., government railway. 

66. 633} T. = 1,267,500 lb. ; since 650 lb. make 1 mi., the number of miles 
in 1,267,500 lb. of copper conductor = 1,267,500 -5- 650, or 1950 mi. 

67. Since a difference of 15° in longitude corresponds to a difference of 1 trr. 
in time, the difference in time between Washington and London, which are 75 ° 
apart, is ^ of 75, or 5, hr. Since London is e(ist of Washington, the time is 
later in London ; hence, when it is 2 : 33 p.m. in Washington it is 5 hr. later 
than tiiat in London, or 7 .-33 p.m. Then the message was received at 33 min. 
6} sec. after 7 p.m. 

68. 2.30 ft. = 76J yd. ; smce 1 yd. = .9144 m., 76| yd. = 76j x .9144 m., or 
70.104 m., the height. 

69. 21 camel loads = 21 x 4^ Q., or 94 J Q. ; 
94J X $4.34 = $410.13, the cost 

70. 40 m. = 40 X 39.37 in., or 1574.8 in. = 131 ft. 2.8 in. 

630 mm., or .63 m. = .63 x 39.37 in., or 24.8031 in. = 2 ft. .803+ in. 

7 m. = 7 X 39.37 in., or 276.59 in. = 22 ft. 11.59 in. 

71. 28° C. = 28 X r F. + 32° F. = 82|° F. 
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72. The period without interest was 1 yr. plus 26 mo., or 3 yr. 2 mo. 
2}% of £2,600,000 = £71,500, int. for 1 yr. 

3 X £ 71,500 = £ 214,500, int. for 3 yr. 
i of int. for 1 yr. = ll,916j, int. for 2 m o. 

£226,416f int. for 3 yr. 2 mo". 
Therefore, the value of the use of the money was £226,4 16 J. 
78. The principal [see Ex. 72] after the 10th payment = J of £2,600,000, or 
£1,300,000; 

2}% of £1,300,000 = £35,750, the interest for 1 year. 

74. The price per trip = $690,483.20 h- 47, or $ 14,691.13+ ; 
The number of miles = $14,691.13+ -^ $4, or 3672.8- mi. 

75. At 5 ^ per \ oz. the price per pound = 2 x 16 x $ .05, or $ 1.60 ; 
The cost for first-class mail = 360,180 x $1.60, or $561,296.00 ; 
At 1 ^ per 2 oz. the price per pound = $ .08 ; 

The cost for other mail = 2,384,406 x $ .08, or $190,752.48 ; 
{Continued on next page,) 
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The total cost = $ 561,296.00 + $ 190,762.48 = $ 762,048.48 ; 
Since the contract price was $690,483.20 [Ex. 74], the amount saved 
= $762,048.48 - $690,483.20, or $61,665.28. 

76. Since 165,148,403 g. was 29% of all the first-class transatlantic mail, the 
whole amount = 165,148,403 g. -r- .29 = 569,477,252- g., or 569,477.252- Kg. 

77. 4% + 8% + 3jyo» or 16}%, of $800 = $126, interest, depreciation, and 
repairs ; 

$ 126 + $ 4 = $ 1 30, the annual cost. 

78. 12 X $ 19 = $228, the annual income. 

The car costs $800 [Ex. 77] ; $228 ^ $800 = .28 J ; hence, the income is 
28i% of the cost of the car. 

79. The number of tons of ice = $23 -;- $2.60, or 9.2 T. 
$23.00 ^ 923 = $.0249+, or $.025, the cost of icing per mile. 
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80. $47,727,412 -r- $110,600,000 = .4319+ ; hence, the profits were 43.19% of 
the capital. 

81. 100,000 X $ .72 = $ 72,000, the value of the wheat ; 

1}% - i%, or 1J%, of $72,000 = $810, the difference in the premiums. 

82. The value of the gold per pound = 16 x $26.87, or $429.92 ; 
The number of pounds = $1,000,000 ^ $420.92, or 2326+ lb. ; 
The premium = 23.26+ x $.26 = $6,816+, or $6.82. 

83. 1J% of $80,000 = $ 1000, the premium. 

84. Referring to Ex. 83, the premium on the British vessel = $1000 — $200, 
or $800 ; $800 -^ $80,000 = .01 ; hence, the rate is 1%. 

85. 3750 X 60 Kg. = 225,000 Kg., the weight ; 
225,000 X $.16 = $36,000, the value ; 
A% of $36,000 = $157.50, the premium. 

86. The number of tons = 26,000 cu. ft. -^ 40 cu. ft., or 626 T. ; 
The cost of shipping = 625 x $6.87, or $4293.75. 

87. 29 X $4.13 = $110.77, the charges for the Deutschland. 

88. 24,000 X $ .83 = $ 19,920, the sura paid at purchase ; 
40% of $ 19,920 = $ 7968, the ad valorem duty ; 

27 in. = } yd. ; (2400 x J) sq. yd. = 18,000 sq. yd., the total area ; 

18,000 X $.28 = $5040, the specific duty; 

$ 19,920 + $7968 + $5040 = $32,928, the total cost. 
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Page 341 

89. The total area = 9 x (SJ x 11) sq. ft. = 841} sq. ft. ; 
84li X $.30 = $252.46, the duty. 

90. $38,403, 761. 18 -^$ 2,016,947,622 = .01904+; hence, the rate per dollai; 
was $ .01904, or 19.04 mills. 

91. 40% of $250,000 = $ 100,000, the assessed valuation; 

At 19.04 mills per dollar [Ex. 90, ans.], the man's tax = 100,000 x 
$.01904, or $1904. 

92. 4600.00 X .8^ M. = 3640 M., the amount in marks ; 

3640 M. = 3640 x ^.238, or $ 866.32, the tax in U. S. money. 

93. Thetax = 2%of $163,180, or $3263.60. 

94. 10 mi., or 62,800 ft., per hour = ^fc of 52,800 ft., or 880 ft., per minute ; 
Speed of elevators : speed of cars : : 700 ft. : 880 ft. 

Speed of elevators : speed of cars = 700 ; 880 = 36 : 44. 
96. Since $20 in gold coin weighs 21i pwt., $1 weighs 21 J pwt. -?-20, or 
1.076 pwt.; then the value of an ingot weighing 72 oz., or 1440 pwt., is as many 
dollars as 1.076 pwt. is contained times in 1440 pwt., or $ 1339.535-. 

96. Since 1 double eagle weighs 21 J pwt. [Ex. 95], 65 double eagles weigh 
66 X 21 J pwt, or 1397 J pwt. = 69{ oz.; then 72 oz. — 69J oz., or 2 J oz., are recast 
from each ingot. 

97. The value per pound = 16 x $.0064 J, or $.1028; then the number of 
pounds sold = $14,257 -f- $.1028, or 138,686.77+ lb. 



98. 12 X 26f d. = 316^ d. , the value per pound ; 12 
26 X 316i d. = 79i2i d., the total value ; 20 
7912i d, or £32.96875 = 32.96876 x 

$4.8665 = $ 160.442421876, or $ 160. 442+. 

99. 687i lb. (troy) = 687i x 5760 gr. = 3,960,000 gr.; 
3,960,000 gr. -^ 9600 = 41 2^ gr., the weight of each dollar. 



7912.5 d. 



659.376 ; 



£32.96876 



«3H'^ 
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100. The difference in longitude between New York (76° W.) and San 
Francisco (120° W.) is 46°, corresponding to a time difference of 3 hr. Since 
New York is east of San Francisco, the time is later in New York. Hence, when 
it was 6 : 13 a.m. in San Francisco it was 3 hr. later than that in New York, or 
8 : 13 A.M. Therefore the receipt of the telegram in New York at 9 : 16 a.m. was 
1 hr. 2 min. after the event. 

101. At $6 per £ 10,000, the brokerage on £3600 = .3500 x $6, or $1.75. 

102. Hiscommission = g^%of48,000M.,or7i M. =7i x $.238, or $1.78i. 
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103. Thegain = .0861 x$196,632,866 = $16,921,479.7626,or$16,921,479.76+. 

104. Since the cost of the bonds, including brokerage, is 102f% + J%, or 
102}%, of the par value, the total par value of bonds costing $35,962.50 = 
$35,962.60 -^ 1.02}, or $35,000. Therefore, the annual income = 3% of $35,000, 
or $ 1050. 

105. Since the annual income, 4} % of the par value, is to be $ 1350, the par 
value = $ 1350 -?- .045, or $30,000. 

At 91 J, the cost, including brokerage, will be 91 1% + J%, or 91}%, of the 
par value. Therefore 91}yo of $30,000, or $27,525, must be invested to yield 
$ 1350 annually. 

106. The number of bonds = $3,125,000 h- $1000, or 3125 bonds ; 
The premium per bond = $45,877 -f- 3125, or $14.68+ ; 
The selling price per bond was therefore $1014.68. 

107. 112f % of $3,555,000 = $ 3,986,678. 57|, the entire sale. 

108. Referring to §626, 

Height of man : height of tree : : |^^°f ^ «^ °^^^'«1 : j ^^"^^ ^^ ^^'« I 

[shadow J [shadow J 

6 : a; = 4} : 54 

4ix=6x54 

x = 6 X 12 = 72 

Therefore, the tree was 72 ft. in height. 

109. Referring to § 626, 

„ . , , ., , . , - fdist. of pencil 1 fdist. of treel 

Height of pencil : height of tree : : | ^^^^ ^^^ | : | ^^^^ ^^^ | 

J ft. : 45 ft. = 3 ft. : X ft. 
J : 45 = 3 : a; 
Ja; = 45x3 
X = 405 
Therefore, the tree is 405 ft. in height. 

110. The weight of the balloon in grains = 1674 x 7000 gr., or 11,718,000 gr. 
Every 100 cu. in. of gas introduced weighs J of 31 gr. ; but for this amount 

of gas 31 gr. of air are displaced ; hence, eveiy 100 cu. in. of gas brings the 
weight of the air displaced | of 31 gr., or ^^ gr., nearer the weight of balloon and 
gas combined. Consequently, to support the balloon, as many times 100 cu. in. 
of gas must be used as V gr. is contained times in 11,718,000 gr., that is, 
567,000x100 cu. in., or 56,700,000 cu. in. = (56,700,000 -=- 1728) cu. ft., or 
32,812i cu. ft. 
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Page 16 
12-19. See Ex. 12-19, p. 3. 

Page 17 

30. See Ex. 20, p. 3. 21-23. See Ex. 21-23, p. 4. 

24. Cost of coal = 35 x $3.60 = $126. 

26-27. See Ex. 26-27, p. 4. 

28. Total cost = $270 + 8297 + $126 + $6.03 + $.76 + $121.50 = $821.29. 

29-80. See Ex. 29-30, p. 4. 

Page 43 

1. Number of words @ 4)^ = 22 - 10 = 12 ; 12 x 4^ = 48j2^ ; cost = 60^ + 
48^ = $1.08. 

2. Number of words @ 3^ = 22 - 10 = 12 ; 12 x 3^ = 36 J?^ ; cost = 60^ + 
36^ = 86)^. 

3. The telegram at night costs $ 1 .08 — $ .86, or $ .22, less. 

4. Number of words @ 3^ = 16— 10 = 5; 5x3^ = 16^2^; cost at night 
rate = 50^ + 15^?^ =66j^. 

Number of words @ 4^ = 15 — 10 = 6 ; 5x4^ = 20)^ ; cost at day rate 
= 60^ + 20^ = 80)^. 

The telegram at night costs 80^ — 66^, or 16^, less. 

5. Number of words @ 2^ = 16 — 10=6; 6x2/^ = 12^^; cost = 26^ + 
12^=37j^. 

Number of words @ 1^ = 16 -10 = 6; 6x1^ = 6^; cost = 25)^ + 6f 
= 31/^. 

271 
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6. Number of words @ 2^ = 18-10 = 8; 8x2^ = 16j!5; cost = 30^ + 
16J2^=46^. 

Number o£ words @ 1^ = 18 -10 = 8; 8x1^ = 8^; cost = 2bf' + 8^ 
= 33^ 

7. Number of words @ 3^ = 22 - 10 = 12 ; 12 x 3^ = 36^ ; cost = 40^ + 

Number of words @ 2^ = 22 - 10 = 12 ; 12 x 2^ = 24/ ; cost = 30^ + 
24^ = 54)^. 

8. Number of words @ 2^ = 24-10 = 14; 14x2^=28^; cost = 26^ 
+ 28/^ = 53^ 

Number of words @ 1 j^ = 24 - 10 = 14 ; Uxlf = U^ ; cost = 26 f + 
14^ = 39^. 

9. Number of words @ 2^ = 26 - 10 = 16 ; 16 x 2^ = 32^ ; cost= 30^ + 
32/^=62/«5. 

Number of words @ 1 ^ = 26 - 10 = 16 ; 16 x 1^ = 16/^ ; cost = 26^ 

10. Number of words @ 3^ = 17 — 10 = 7; 7x3^ = 21^ ; cost = 40^ + 21^ 
= 61^. 

Number of words @ 2j^ = 17 - 10 ;= 7 ; 7 x 2^ = 14^ ; cost = 80^ + Uf 

11. Number of words @3j2^ = 19— 10 = 9; 9 x Zf =21 f; cost = 40f + 27;^ 
= 67j^. 

Number of words @ 2j^ = 19-10 = 9; 9x2^ = 18)^ ; cost = 30^ + 
. 18^ =48j2^. 

12. Number of words @ 3^ = 20 - 10 = 10 ; 10 x 3^ = 30^ ; cost = 40^ + 
30^ = 70^. 

Number of words @ 2^ = 20 — 10 = 10 ; 10 x 2^ = 20^ ; cost = 30^ 
+ 20^ = 60^. 

13. Number of words @ Sf = 23 - 10 = 13 ; 13 x 3^ = 39^ ; cost = 50 f + 
39)^ = 89)2!. 

Number of words @ Z^ = 23 - 10 = 13 ; 13 x 3^ = 39;^ ; cost =^^-i- 
39)^ = 79j^. 

14. Number of words @ 3j^ = 26 - 10 = 15 ; 15 x 3^?^ = 45)^ ; cost = 50^ 
+ 45)^ = 95^?. 

Number of words @ 3^ = 25 - 10 = 15 ; 15 x 3^ = 45^ ; cost = 40^ + 
45;^ = 85^ 

16. Number of words @ 3^ = 30 - 10 = 20 ; 20 x 3j^ = 60^ ; cost = 40^ + 
60J2!=$1. 

Number of words @ 2 ^ = 30 — 10 = 20 ; 20 x 2^ = 40^ ; cost = 30^ 
+ 40^ =70 0. 
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16. Number of words @ 3^ = 32 - 10 = 22 ; 22 x 3^ = 66^ ; cost = 50/^ + 
66 J^ =$1.16. 

Number of words @ 3^ = 32 - 10 = 22 ; 22 x 3^ = 66^ ; cost = 40^ + 
66)^ = $1.06. 

17. Number of words @ 4^ = 18 - 10 = 8 ; 8 x 4/^ =32 j^ ; cost = 60^ + 32^ 
= 92^ 

Number of words @ 3^^ = 18-10 = 8; 8x3/^=24^; cost = 50/^ + 
24)^ = Uf. 

18. Number of words @ 4;^ = 25 - 10 = 15 ; 15 x 4^ = 60^ ; cost = 60^ + 
60/f = $1.20. 

Number of words @ 3^ = 26 - 10 = 15 ; 15 x 3^ = 45 ^ ; cost = 50^ 
+ 45^^=95;^. 

19. Number of words @ 3^ =40 - 10 = 30 ; 30 x 3^ = 90^ ; cost = 50)^ + 
90^ = $ 1.40. 

Number of words @ 3;^ = 40 - 10 = 30 ; 30 x 3^ = 90^^ ; cost = 40^ + 
90;^ = $ 1.30. 

30. Number of words @ 4^ = 60-10 = 50; 50x4^ =$2; cost = 60/^ 
+ $2 =$2.60. 

Number of words @ 3j!5 = 60 - 10 = 50; 50 x 3)^ = $1.50; cost = 50^ 
+ $1.50 = $2. 

21. Number of words @ 4)^ = 19 - 10 = 9 ; 9 xi^ = S6^; cost = 60/^ + 36^ 
= 96^ 

Number of words @ 3j^ = 19- 10 = 9; 9 x 3;^ = 27^; cost = 50^ + 27^ 
= 77)^. 

22. Number of words @ 4)?! = 30 - 10 = 20 ; 20 x 4^ = 80^ ; cost = 60^ + 
80f^ = $1.40. 

Number of words @ 3;^ = 30 - 10 = 20 ; 20 x 3j!5 = 60^ ; cost = 50^ + 
60;^ = $1.10. 

28. Number of words @ 4^ = 22-10 = 12; 12x4^=48^; cost = 60^ 
+ 48fJ = $1.08. 

Number of words @ ^f = 22 - 10 = 12 ; 12 x 3^ = 36^ ; cost = 50^ + 
36j!5 = 86j^. 

24. Number of words @ 5j2^ = 17 - 10 = 7 ; 7 x 5)^ = 35^ ; cost = 75;^ + 36^ 
= $1.10. 

Number of words @4j2^ = 17 — 10=7; 7x4^ = 28j2^; cost = 60^ + 
28J2J =88/^. 

25. Number of words @ 5^ = 21 - 10 = 11 ; 11 x 5j2^ = 55^ ; cost = 75^ + 
55^ = $1.30. ' 

Number of words @ 4^ = 21 — 10=11; 11x4^ = 44^; cost = 60^ 
+ 44^ = $1.04. 

PROG. AR. KEY — 18 
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26. Number of words @ 7^ = 17 - 10 = 7 ; 7 x 7^ = 49^ ; cost = $1 + 49j^ 
= $1.49. 

27. Number of words @7^ = 19-10 = 9;9x7j!5=63j2^; cost = $l + QS^ 
= $1.63. 

28. Number of words @ 9*^^ = 15 - 10 = 5 ; 5 x 9^ = 46j^ ; cost = $ 1.10 + 
46^ = $1.65. 

Number of words @ 8^ = 16 - 10 = 5 ; bxS^ = 40^ ; cost = $1 + 40^ 
= $1.40. 

Page 44 

29. 16 words in message ; by table, day rate New York to Chicago is 60-3. 
Number of words @ Sf' = 16 — 10 = 6 ; 6 x 3^ = 16^ ; cost = 60^ + 

16^ = 66^ 

30. By table, night rate New York to Chicago is 40-3. 

Number of words @ 3^ = 15 - 10 = 6 ; 6 x 3^ = 16^ ; cost = 40^ + 
15^ = 65^ 

31. See Ex. 31, p. 5. 32-39. See Ex. 32-39, p. 6. 

Page 58 

1. 6x10-7=60-7=43. 

2. 6x(10-7)=6x3 = 16. 

3. 2x6 + 3x4 = 10 + 3x4 = 10+12=22. 

4. 16--2x2x 12-r-4 = 16-4x 12-^4 = 16-48-^4 = 16--12=4. 
6. (25-13)-4x2 = 12^4x2=3x2 = 6. 

6-12. See Ex. 6-12, p. 90. 

Page 93 

11-16. See Ex. 11-16, p. 6. 

Pages 94-95 

1-18. See Ex. 1-13, pp. 6-7. 

Page 99 



23-24. See Ex. 23-24, p. 7. 
33-85. See Ex. 33-36, p. 8. 
38-42. See Ex. 38-42, p. 8. 
2-9. See Ex. 2-9, p. 8. 



Page 104 
Page 107 
Page 112 



116-165] COMPLETE BOOK 275 

Page 116 

1. See Ex. 1, p. 8. 2-8. See Ex. 2-8, p. 9. 

Page 117 
12-16. See Ex. 12-16, p. 10. 

Page 128 

17-19. See Ex. 17-19, p. 10. 

Page 130 
8-10. See Ex. 8-10, p. 10. 

Page 133 
13-19. See Ex. 13-19, p. 11. 

Page 145 
2-18. See Ex. 2-18, p. 11. 19-21. See Ex. 19-21, p. 12. 

2 (§ 253). See Ex. 2, p. 12. 

Page 146 
8-22. See Ex. 8-22, p. 12. 

Page 147 
1-14. See Ex. 1-14, p. 13. 

Page 148 
15-20. See Ex. 15-20, p. 13. 2. See Ex. 2, p. 18. 

3-6. See Ex. 3-5, p. 14. 

Page 149 
6-15 See Ex. 6-15, p. 14. 16. See Ex. 16, p. 15. 



Page 155 
Page 164 



30. See Ex. 30, p. 15. 

1-10. See Ex. 1-10, p. 15. 

Page 165 

1. See Ex. 39, p. 18. 5. See Ex. 43, p. 18. 9. See Ex. 47, p. 18. 

2. See Ex. 40, p. 18. 6. See Ex. 44, p. 18. 10. See Ex. 48, p. 18. 

3. See Ex. 41, p. 18. 7. See Ex. 45, p. 18. 11. See Ex. 49, p. 18. 

4. See Ex. 42, p. 18. 8. See Ex. 46, p. 18. 
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13. See Ex. 8, p. 16. 16. See Ex. 11, p. 16. 19. See Ex. 14, p. 16. 

14. See Ex. 9, p. 16. 17. See Ex. 12, p. 16. 30. See Ex. 15, p. 16. 

15. See Ex. 10, p. 16. 18. See Ex. 13, p. 16. 21. See Ex. 16, p. 16. 





Page 166 


16. 


See Ex. 11, p. 16. 


17. 


See Ex. 12, p. 16. 


18. 


See Ex. 13, p. 16. 




Page 167 


26. 


See Ex. 21, p. 17. 


27. 


See Ex. 22, p. 17. 


28. 


See Ex. 23, p. 17. 



22. See Ex. 17, p. 16. 26. See Ex. 21, p. 17. 29. See Ex. 24, p. 17. 

23. See Ex. 18, p. 16. 27. See Ex. 22, p. 17. 80. See Ex. 26, p. 17. 

24. See Ex. 19, p. 17. 28. See Ex. 23, p. 17. 81. See Ex. 26, p. 17. 
26. See Ex. 20, p. 17. 

Page 168 

32. See Ex. 61, p. 18. 86. See Ex. 64, p. 19. 38. See Ex. 67, p. 19. 

88. See Ex. 62, p. 18. 36. See Ex. 66, p. 19. 89. See Ex. 68, p. 19. 
84. See Ex. 63, p. 18. 87. See Ex. 66, p. 19. 40. See Ex. 69, p. 19. 

Page 172 
101-105. See Ex. 101-106, p. 19. 

Page 173 
1-9. See Ex. 1-9, p. 20. 

Page 174 

17. See Ex. 18, p. 21. 

18. See Ex. 19, p. 21. 

19. See Ex. 20, p. 21. 

Page 175 

20. See Ex. 21, p. 21. 23. See Ex. 24, p. 21. 26. See Ex. 27, p. 21. 

21. See Ex. 22, p. 21. 24. See Ex. 26, p. 21. 27. See Ex. 28, p. 21. 

22. See Ex. 23, p. 21. 25. See Ex. 26, p. 21. 28. See Ex. 38, p. 22. 

Page 176 

29. See Ex. 40, p. 22. 83. See Ex. 44, p. 22. 87. See Ex. 49, p. 23. 

30. See Ex. 41, p. 22. 34. See Ex. 45, p. 22. 38. See Ex. 60, p. 23. 

31. See Ex. 42, p. 22. 85. See Ex. 46-47, p. 23. 39. See Ex. 51, p. 23. 
82. See Ex. 43, p. 22. 36. See Ex. 48, p. 23. 40. See Ex. 62, p. 23. 
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10. 


See Ex. 11, p. 20. 


14. 


See Ex. 16, p. 21, 


11. 


See Ex. 12, p. 20. 


16. 


See Ex. 16, p. 21 


12. 


See Ex. 13, p. 21. 


16. 


See Ex. 17, p. 21, 


13. 


See Ex. 14, p. 21. 
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Pages 179-258 

These pages are identical with the corresponding pages in the Second Book. 
For solutions, see pages 23-74 of the Key. 

Page 259 
1-2. See Ex. 1-2, p. 90. 

8. Since the time of going was 8 hr. 16 min., or 8J hr., the average speed 
per hour going was 440 mi. -r- 8J, or 63J mi. 

Since the time of returning was 9 hr., the average speed per hour return- 
ing was 440 mi. ^ 9, or 48f mi. 

4-7. See Ex. 4-7, p. 91. 

Page 260 

8-16. See Ex. 8-16, pp. 91-92. 

Page 261 

17. See Ex. 107, p. 87. 20. See Ex. 106, p. 86. 28. See Ex. 104, p. '86. 

18. See Ex. 108, p. 87. 21. See Ex. 110, p. 87. 24. See Ex. 105, p. 86. 

19. See Ex. 109, p. 87. 22. See Ex. Ill, p. 87. 

Page 262 

26. See Ex. 1, p. 101. 29. See Ex. 5, p. 101. 82. See Ex. 8, p. 101. 

26. See Ex. 2, p. 101. 80. See Ex. 6, p. 101. 88. See Ex. 9, p. 101. 

27. See Ex. 3, p. 101. 81. See Ex. 7, p. 101. 84. See Ex. 10, p. 101. 

28. See Ex. 4, p. 101. 

Page 263 

85. See Ex. 11, p. 101. 88. See Ex. 14, p. 102. 40. See Ex. 16, p. 102. 

86. See Ex. 12, p. 101. 89. See Ex. 15, p. 102. 41. See Ex. 17, p. 102. 

87. See Ex. 13, p. 101. 

Page 264 

42. See Ex. 18, p. 102. 46. See Ex. 21, p. 102. ' 48. See Ex. 24, p. 102. 
48. See Ex. 19, p. 102. 46. See Ex. 22, p. 102. 49. See Ex. 26, p. 102. 
44. See Ex. 20, p. 102. 47. See Ex. 23, p. 102. 

Page 265 

60. See Ex. 26, p. 102. 68. See Ex. 29, p. 108. 66. See Ex. 82, p. 103. 

61. See Ex. 27, p. 102. 64. See Ex. 30, p. 103. 67. See Ex. 33, p. 103. 

62. See Ex. 28, p. 102. 66. See Ex. 31, p. 103. 68. See Ex. 34, p. 103. 
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Page 266 

69. See Ex. 36, p. 103. 62. See Ex. 38, p. 103. 65. See Ex. 41, p. 103. 

60. See Ex. 36, p. 103. 63. See Ex. 39, p. 103. 66. See Ex. 42, p. 103. 

61. See Ex. 37, p. 103. 64. See Ex. 40, p. 103. 

Page 267 

67. See Ex. 43, p. 103. 71. See Ex. 47, p. 104. 75. See Ex. 61, p. 104. 

68. See Ex. 44, p. 103. 72. See Ex. 48, p. 104. 76. See Ex. 62, p. 104. 

69. See Ex. 45, p. 103. 78. See Ex. 49, p. 104. 77. See Ex. 63, p. 104. 

70. See Ex. 46, p. 104. 74. See Ex. 60, p. 104. 

Page 268 

78. See Ex. 12, p. 79. 81. See Ex. 15, p. 79. 84. See Ex. 18, p. 79. 

79. See Ex. 13, p. 79. 82. See Ex. 16, p. 79. 85. See Ex. 19, p. 79. 

80. See Ex. 14, p. 79. 88. See Ex. 17, p. 79. 

Page 269 

86. See Ex. 20, p. 80. 90. See Ex. 24, p. 80. 94. See Ex. 28, p. 80. 

87. See Ex. 21, p. 80. 91. See Ex. 26, p. 80. 95. See Ex. 29, p. 80. 

88. See Ex. 22, p. 80: 92. See Ex. 26, p. 80. 96. See Ex. 30, p. 80. 

89. See Ex. 23, p. 80. 98. See Ex. 27, p. 80. 
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97. See Ex. 31, p. 80. 100. See Ex. 34, p. 80. 103. See Ex. 37, p. 81. 

98. See Ex. 32, p. 80. 101. See Ex. 35, p. 81. 104. See Ex. 38, p. 81. 

99. See Ex. 33, p. 80. 102. See Ex. 36, p. 81. 105. See Ex. 39, p. 81. 

Page 271 

106. See Ex. 89, p. 86. 109. See Ex. 92, p. 86. 112. See Ex. 95, p. 86. 

107. See Ex. 90, p. 85. 110. See Ex. 93, p. 86. 118. See Ex. 96, p. 86. 

108. See Ex. 91, p. 86. 111. See Ex. 94, p. 86. 

Page 272 

114. See Ex. 40, p. 81. 117. See Ex. 43, p. 81. 120. See Ex. 46, p. 82. 
116. See Ex. 41, p. 81. 118. See Ex. 44, p. 81. 121 See Ex. 47, p. 82. 
116. See Ex. 42, p. 81. 119. See Ex. 46, p. 81. 
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Page 273 

122. See Ex. 48, p. 82. 126. See Ex. 62, p. 82. 180. See Ex. 66, p. 82. 

123. See Ex. 49, p. 82. 127. See Ex. 63, p. 82. 181. See Ex. 67, p. 82. 

124. See Ex. 60, p. 82. 128. See Ex. 64, p. 82. 182. See Ex. 68, p. 83. 
126. See Ex. 61, p. 82. 129. See Ex. 66, p. 82. ' 188. See Ex. 69, p. 83. 

Page 274 

184. See Ex. 60, p. 83. 186. See Ex. 62, p. 83. 138. See Ex. 64, p. 83. 

186. See Ex. 61, p. 83. 137. See Ex. 63, p. 83. 139. See Ex. 66, p. 83. 

Page 278 

160. See Ex. 31, p. 96. 166. See Ex. 23, p. 96. 170. See Ex. 6, p. 96. 

161. See Ex. 32, p. 95. 166. See Ex. 24, p. 96. 171. See Ex. 11, p. 96. 

162. See Ex. 33, p. 96. 167. See Ex. 2, p. 96. 172. See Ex. 12, p. 96. 
168. See Ex. 34, p. 96. 168. See Ex. 3, p. 96. 173. See Ex. 14, p. 96. 
164. See Ex. 22, p. 96. 169. See Ex. 4, p. 96. 174 See Ex. 16, p. 96. 

Page 279 

175. See Ex. 1, p. 97. 178. See Ex. 4, p. 97. 181. See Ex. 16, p. 98. 

176. See Ex. 2, p. 97. 179. See Ex. 14, p. 98. 182. See Ex. 17, p. 98. 

177. See Ex. 3, p. 97. 180. See Ex. 15, p. 98. 
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9. See Ex. 18, p. 98. 13. See Ex. 37, p. 94. 16. See Ex. 44, p. 94. 

10. See Ex. 32, p. 93. 14. See Ex. 38, p. 94. 17. See Ex. 40, p. 94. 

11. See Ex. 33, p. 93. 15. See Ex. 43, p. 94. 18. See Ex. 41, p. 94. 

12. See Ex. 34, p. 93. 
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35. See Ex. 21, p. 98. 87. See Ex. 28, p. 97. 38. See Ex. 24, p. 99. 

Page 284 

14. See Ex. 26, p. 99. 17. See Ex. 29, p. 99. 20. See Ex. 32, p. 99. 

15. See Ex. 27, p. 99. 18. See Ex. 30, p. 99. 21. See Ex. 33, p. 99. 

16. See Ex. 28, p. 99. 19. See Ex. 31, p. 99. 

22. Since 625 = J of 1000, 625 x .81 = | of 810 = 506.26. 

28. See Ex. 36, p. 99. 26. See Ex. 37, p. 09. 27. See Ex. 39, p. 99. 

24. See Ex. 36, p. 99. 26. See Ex. 38. p. 99. 28. See Ex. 40, p. 99. 
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80. See Ex. 44, p. 100. 87. See Ex. 51, p. 100. 48. See Ex. 57, p. 100. 

81. See Ex. 45, p. 100. 88. See Ex. 52, p. 100. 44. See Ex. 58, p. 101. 
32. See Ex. 46, p. 100. 89. See Ex. 53, p. 100. 46. See Ex. 59, p. 101. 

83. See Ex. 47, p. 100. 40. See Ex. 54, p. 100. 46. See Ex. 60, p. 101. 

84. See Ex. 48, p. 100. 41. See Ex. 55, p. 100. 47. See Ex. 61, p. 101. 
86. See Ex. 49, p. 100. 48. See Ex. 56, p. 100. 48. See Ex. 62, p. 101. 
86. See Ex. 50, p. 100. 

Pages 294-295 
2-24. See Ex. 2-24, pp. 104-106. 

Page 298 
2-10. See Ex. 2-10, pp. 106-107. 

Page 299 
2-19. See Ex. 2-19, pp. 107-108. 

Page 302 
8-27. See Ex. 3-27, pp. 109-111. 

Page 303 
29-86. See Ex. 29-36, pp. 111-112. 2. See Ex. 2, p. 112. 

Pages 304-308 
3-67. See Ex. 3-57, pp. 113-121. 

Pages 310-314 
2-47. See Ex. 2-47, pp. 121-129. 

Page 316 

32. See Ex. 26, p. 134. 84. See Ex. 28, p. 134. 86. See Ex. 25, p. 129. 
83. See Ex. 29, p. 134. 86. See Ex. 24, p. 129. 87. See Ex. 26, p. 129. 

Page 317 

38. See Ex. 35, p. 135. 42. See Ex. 30, p. 129. 46. See Ex. 34, p. 136. 

39. See Ex. 27, p. 134. 48. See Ex. 31, p. 129. 47. See Ex. 34, p. 130. 

40. See Ex. 28, p. 129. 44. See Ex. 32, p. 129. 48. See Ex. 35, p. 130. 

41. See Ex. 29, p. 129. 46. See Ex. 33, p. 136. 49. See Ex. 36, p. 130. 
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Page 318 

60. See Ex. 37, p. 130. 

Pages 319-320 
1-88. See Ex. 1-33, pp. 130-132. 

Page 321 

87. See Ex. 36, p. 132. 41. See Ex. 40, p. 132. 45. See Ex. 44, p. 133. 

88. See Ex. 37, p. 132. 42. See Ex. 41, p. 132. 46. See Ex. 45, p. 133. 

89. See Ex. 38, p. 132. 48. See Ex. 42, p. 132. 47. See Ex. 46, p. 133. 
40. See Ex. 39, p. 132. 44. See Ex. 43, p. 133. 

Pages 324-326 
2-88. See Ex. 2-33, pp. 135-141. 

Pages 328-329 
1-14. See Ex. 1-14, pp. 141-143. 

Page 335 

1-8. See Ex. 1-8, pp. 143-144. 

Pages 336-337 
1-6. See Ex. 1-6, p. 144. 

Pages 339-341 
1-86. See Ex. 1-36, pp. 144-147. 

Page 342 

1. See Ex. 6, p. 147. 8. See Ex. 12, p. 148. 

2. See Ex. 8, p. 147. 6. See Ex. 7, p. 149. 

Page 343 

7. See Ex. 3, p. 149. 11. See Ex. 2, p. 151. 16. See Ex. 6, p. 151. 

8. See Ex. 6, p. 149. 12. See Ex. 3, p. 151. 16. See Ex. 15, p. 150. 

9. See Ex. 4, p. 149. 18. See Ex. 4, p. 151. 17. See Ex. 16, p. 160. 
10. See Ex. 1, p. 151. 14. See Ex. 5, p. 151. 18. See Ex. 17, p. 150. 
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19. 


See Ex. 1, p. 152. 


23. 


See Ex. 11, p. 152. 


27. 


See Ex. 2, p. 153. 


20. 


See Ex. 2, p. 152. 


24. 


See Ex. 12, p. 152. 


28. 


See Ex. 3, p. 153. 


21. 


See Ex. 3, p. 152. 


26. 


See Ex. 7, p. 153. 


29. 


See Ex. 4, p. 153. 


22. 


See Ex. 4, p. 152. 


26. 


See Ex. 1, p. 153. 
Page 345 


30. 


See Ex. 9, p. 154. 


81. 


See Ex. 10, p. 164. 


86. 


See Ex. 4, p. 154. 


88. 


See Ex. 7, p. 155. 


82. 


See Ex> 1, p. 154. 


36. 


See Ex. 5, p. 154. 


39. 


See Ex. 8, p. 155. 


83. 


See Ex. 2, p. 154. 


87. 


See Ex. 6, p. 155. 


40. 


See Ex. 9, p. 156. 


34. 


See Ex. 3, p. 154. 
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41. See Ex. 10, p. 155. 46. See Ex. 15, p. 155. 60. See Ex. 19, p. 156. 

42. See Ex. 11, p. 155. 47. See Ex. 16, p. 155. 61. See Ex. 20, p. 156. 

43. See Ex. 12, p. 155. 48. See Ex. 17, p. 155. 62. See Ex. 21, p. 156. 

44. See Ex. 13, p. 155. 49. See Ex. 18, p. 155. 68. See Ex. 22, p. 156. 
46. See Ex. 14, p. 155. 

Page 347 

64. See Ex. 23, p. 156. 67. Se.e Ex. 26, p. 156. 69. See Ex. 28, p. 157. 
66. See Ex. 24, p. 156. 68. See Ex. 27, p. 156. 60. See Ex. 29, p. 167. 
66. See Ex. 25, p. 156. 

Pages 348-353 

1-66. See Ex. 1-66, pp. 167-160. 

Page 354 

6. See Ex. 4, p. 163. 7. See Ex. 8, p. 163. 9. See Ex. 12, p. 163. 

6. See Ex. 5, p. 163. 8. See Ex. 9, p. 163. 10. See Ex. 13, p. 163. 

11. Since .0225 of the number is $864, the number = $864 ^ .0226, or 
$38,400. 

12. Since | of the number is 5500, the number = 5500 -r- f , or 8800. 

13. Since .05 of the number is $ 2.25, the number = $ 2.25 -^ .05, or $46. 

14. Since J of the number is $5.73, the number = $ 6.73 -?- J, or $ 17.19. 

16. Since .0625 of the number is 5200, the number = 5200 ^ .0625, or 83,200. 
16. Since f of the number is 4525, the number =? 4526 -r- 1, or 7240. 



21. 


See Ex. 1, p. 168. 


26 


22. 


See Ex. 2, p. 168. 


27 


28. 


See Ex. 3, p. 168. 


28 


24. 


See Ex. 4, p. 168. 


29 


26. 


See Ex. 5, p. 168. 


80. 
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17. The number plus 16 % of it = 116 % of it = 138 ; 
Then the number = 138 -r- 1.15, or 120. 

18. The number plus 25 %, or J, of it = J of it = 365 ; 
Then the number = 365 -^ |, or 292. 

19. The number less 12 J %» or h of it = J of it = 2345 ; 
Then the number = 2345 -f- J, or 2680. 

20. The number less 35 % of it = 65 % of it = 1612 ; 
Then the number = 1612 -i- .65, or 2480. 

See Ex. 6, p. 168. 81. See Ex. 11, p. 168. 

See Ex. 7, p. 168. 82. See Ex. 12, p. 168. 

See Ex. 8, p. 168. 88. See Ex. 13, p. 169. 

See Ex. 9, p. 168. 84. See Ex. 14, p. 169. 

See Ex. 10, p. 168. 86. See Ex. 16, pi. 169. 

Page 355 

86. See Ex. 19, p. 174. 40. See Ex. 17, p. 174. 43. See Ex. 16, p. 166. 

87. See Ex. 8, p. 175. 41. See Ex. 7, p. 168. 44. See Ex. 9, p. 168. 

88. See Ex. 17, p. 163. 42. See Ex. 15, p. 163. 46. See Ex. 19, pp. 166, 167. 

89. See Ex. 15, p. 162. 

Page 356 

46. See Ex. 12, p. 176. 49. See Ex. 15, p. 176. 62. See Ex. 19, p. 169. 

47. See Ex. 5, p. 167. 60. See Ex. 17, p. 166. 68. See Ex. 20, p. 169. 

48. See Ex. 6, p. 167. 61. See Ex. 18, p. 169. 64. See Ex. 22, p. 174. 

Page 357 

66. See Ex. 33, p. 172. 68. See Ex. 36, p. 172. 60. See Ex. 16, p. 162. 

66. See Ex. 34, p. 172. 69. See Ex. 37, p. 172. 61. See Ex. 21, pp. 164, 165. 

67. See Ex. 35, p. 172. 

Pages 360-361 

2-21. See Ex. 2-21, pp. 176-177. 

Pages 362-364 
1-21. See Ex. 1-21, pp. 177-179. 

Pages 365-366 
1-12. See Ex. 1-12, pp. 179-180. 
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Pages 367-368 
1-18. See Ex. 1-18, pp. 180-181. 

Pages 369-375 
1-6S. See Ex. 1-68, pp. 181-185. 

Pages 377-378 
9-81. See Ex. 9-31, pp. 186-189. 

Page 379 
1-8. See Ex. 1-8, p. 190. 

Page 380 

1-14. See Ex. 1-14, pp. 190-191. 

Page 381 

2-17. See Ex. 2-17, pp. 191-193. 

Page 382 
1-28. See Ex. 1-23, pp. 193-196. 

Page 383 
2-19. See Ex. 2-19, pp. 196-197. 

Page 385 
2-18. See Ex. 2-18, pp. 197-199. 

Page 386 
1-28. See Ex. 1-28, pp. 200-204. 

Page 387 

1-18. See Ex. 1-18, pp. 204-205. 

Pages 388-389 
2-15. See Ex. 2^15, pp. 205-206. 

Pages 390-391 
2-9. See Ex. 2-9, pp. 206-207. 2-16. See Ex. 2-15, pp. 207-208. 

Page 392 
2-7. See Ex. 2-7, p. 208. 
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Principal 

Simple interest on $6200 at 6 % for 2 yr. 6 mo. 
The Ist annual int., $ 372, is unpaid for 1 yr. 6 mo. 
The 2d annual int., $372, is unpaid for mo. 
Interest on $372 at 6% for . 2 yr. 
Amount of $6200 



8. See Ex. 2, p. 209. 

4. Principal 

Simple interest on $ 8760 at 6 % for 3 yr. 8 mo. 
The Ist annual int., $ 438, is unpaid for 2 yr. 8 mo. 
The 2d annual int., $438, is unpaid for 1 yr. 8 mo. 
The 3d annual int., $ 438, is unpaid for 8 mo. 

Interest on $ 438 at 5% for . 
Amount of $8760 . 



6yr. 



6. 

7. 



Principal 

Simple interest on $ 10,000 at 3% for 2 yr. 4 mo. 24 da. 
The 1st annual int., $300, is unpaid for 1 yr. 4 mo. 24 da. 
The 2d annual int., $300, is unpaid for 4 mo. 24 d a. 
Interest on $300 at 3% for . . 1 yr. 9 mo. 18 da. 
Amount of $ 10,000 

See Ex. 3, p. 209. 

Principal 

Simple interest on $36,500 at 6% for 1 yr. 7 mo. 18 da. . 
Int. on 1st annual int., $2190, at 6% for 7 mo. 18 da. = 
Amount of $36,600 



Page 395 
2-19. See Ex. 2-19, pp. 209-212. 



$6200 
930 



44 64 



$5 7174,64 



$ 8760 
1606 



109 



$10,476 

$10,000 
720 



60 
60 



16 20 



$10,736 20 



$36,600 
3,677 
88 



$40,100 
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1. 3 bu. 2 pk. 6 qt. = 14 pk. 6 qt. = 118 qt. = 236 pt. 

2. 4 T. 8 cwt. 9 oz. = 88 cwt. 9 oz. = 8800 lb. 9 oz. = 140,809 oz. 

8. 1 mi. 27 rd. 4 yd. 2 ft. 6 in. = 347 rd. 4 yd. 2 ft. 6 in. = 1912J yd. 2 ft. 
6 in. = 6739i ft. 6 in. = 68,880 in. 

4. 5 A. 100 sq. rd. 18 sq. yd. 3 sq. ft. 36 sq. in. = 900 sq. rd. 18 sq. yd. 3 
sq. ft. 36 sq. in. = 27,243 sq. yd. 3 sq. ft. 36 sq. in. = 246,190 sq. ft. 36 sq. in. 
= 36,307,396 sq. in. 
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5. 73,286" = 1221' 26" =20*» 21' 26". 

6. 208,738 sec. = 3478 min. 68 sec. = 67 hr. 68 min. 68 sec. =2 da. 9 hr. 
68 min. 68 sec. 

7. 36,894 cu. in. = 21 cu. ft. 606 cu. in. 

8. 48,682 gr. = 2028 pwt. 10 gr. = 101 oz. 8 pwt. 10 gr. = 8 lb. 6 oz. 8 
pwt. 10 gr. 

9. See Ex. 22, p. 134. 12. See Ex. 9, p. 147. 14. See Ex. 3, p. 147. 

10. See Ex. 17, p. 133. 18. See Ex. 14, p. 148. 15. See Ex. 18, p. 148. 

11. See Ex. 6, p. 147. 

Page 398 

16. See Ex. 6, p. 149. 19. See Ex. 8, p. 151. 22. See Ex. 10, p. 168. 

17. See Ex. 6, p. 163. 20. See Ex. 6,pp. 162,163. 28. See Ex. 20, p. 174. 

18. See Ex. 6, p. 163. 21. See Ex. 16, p. 163. 

Page 399 

24. See Ex. 13, p. 176. 25. See Ex. 14, p. 176. 

26. The cost of the 1st policy for 1 yr. = 2 x $29.40, or $58.80 ; 
The cost of the 1st policy for 20 yr. = 20 x $58.80, or $1176 ; 
The cost of the 2d policy for 1 yr. = 2 x $46.40, or $92.80 ; 
The cost of the 2d policy for 10 yr. = 10 x $92.80, or $928 ; 

Hence, the 20-payment life policy costs $1176 - $928, or $248, more. 

27. The difference in the annual premiums per $1000 = $60.80 — $48.10, 
or $2.70 ; 

The difference in the annual premiums for $4000 = 4 x $2.70, or $10.80 ; 
In 20 yr. the policy for age 20 would therefore have cost him 20 x $ 10.80, 
or $216, less. 

28. His expectation of life is 28.48 yr. ; since he lives 2 yr. beyond this he 
will have paid 31 premiums. The premium for $1000 being $32.20, the total 
premium on $2000 for 31 yr. =2 x31 x $32.20 = $1996.40. Hence, he will 
have paid $2000 - $1996.40, or $3.60, less than the face of the policy. 

29. Since lf%, or .014, of the insured value is $210, the insured value = 
$210 -r- .014, or $15,000. Since $15,000 is f of the actual value, the value of 
the merchant's stock = $16,000 -r- f, or $18,000. 

80. The building is insured for as many times $1000 as $8.76 is contained 
times in $66.60; that is, 7.6 x $1000, or $7600. 

$8.76 -r- $1000 = .00875, or .OOJ ; that is, the premium is }% of the value 
insured. 
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81. The total amount insured = $ 13,200 + $22,000, or $35,200 ; 
The total annual premium = .OIJ of $35,200, or $440. 
The Ist company had to pay HUh ^^ h ^^ ^^400 = $3150. 
The 2d company had to pay i - }, or f, of $8400 = $6250. 

82. f of $64,800 = $43,200, the insured value ; 
43.200 X $7.50 = $324, one premium ; 

8 X $324 = $2592, eight premiums ; 

Since the owners received in insurance $50,000 — $43,200, or $6800, 
less than the loss by fire, their total loss, including the premiums paid, = $6800 + 
$2592, or $9392. 

Page 400 

88. Since 5.25 mills, or $.00525, is the tax per dollar, $68,502 is the tax on 
as many dollars as $.00525 is contained times in $68,502, or $13,048,000, the 
total assessed valuation. 

34. At $.0116 per dollar, the tax on $19,800 = 19,800 x $.0116, or $229.68 ; 
Since 90% of the true value was $19,800, the true value = $19,800 ^ .90, 
or $22,000 ; J of $22,000 = $16,500, the insured value ; 

At $ 1.35 per $ 100, the insurance on $ 16,500 = 165.00 x $ 1.35, or $222.75 ; 
Then the cost of taxes and insurance = $229.68 + $222.75, or $452.43. 

86. The total tax = $11,064.91 + $3070.29 + $228.99 + $97.10 = $14,461.29 ; 
since the assessed valuation was 1918.466 thousand dollars, the rate of tax per 
$1000 = $14,461.29 -i- 1918.466 = $7,537+, or $7.64. 

86. The -number of gallons = 6255 lb. -- 7^ lb., or 834 gal. ; 
The rate per gallon = $166.80 ^ 834 = $.20, or 20^. 

87. 25,200 bu. = 25,200 x 80 lb., or 2,016,000 lb. = (2,016,000 -^ 2240) L.T., 
or 900 L.T. ; hence, the specific duty = 900 x $.67, or $603. 

88. 36 T. = 72,000 lb. ; hence, the number of bushels = 72,000 lb. -4- 48 lb., 
or 1600 bu. ; 

^ The amount of the duty = 1600 x $.30, or $460. 

89. The cost of 15 gross, or 180 doz., doll heads = 180 x $1.60, or $288 ; 
The cost of 750,000 marbles = 750.000 x $.12, or $90 ; 

The total cost at time of purchase = $288 + $90, or $378 ; 

The duty on both = 35% of $378, or $132.30 ; 

The total cost, including duty = $378 + $132.30, or $510.30. 

40. The volume of 450 timbers = 450 x (f x 1 x 20) cu. ft. = 6000 cu. ft. ; 
The volume of 360 timbers = 360 x (f x | x 24) cu. ft. = 8640 cu. ft. ; 
Total volume of the timbers = 6000 cu. ft. + 8640 cu. ft. = 14,640 cu. ft.; 
{Continue.d on next page.) 
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At 1^ per cubic foot the duty on the timbers = 14,640 x $.01, or 1 146.40 ; 
1100 boards contained 1100 x (2 x i x 12) board feet, or 19,800 ft. ; 
At f 2 per M the duty on the boards = 19.800 x $2, or $39.60 ; 
The total duty = $ 146.40 + $39.60 = $186. 

41. 60,000 sheets contained 60,000 x (24 x 20) sq. in., or 28,800,000 sq. in. ; 
The number of reams = 28,800,000 sq. in. -j- 180,000 sq. in., or 160 reams ; 
160 X 15} lb. = 2620 lb., the total weight ; 

2520 X $.24 = $604.80, the total value ; 
2520 X $.03i = $88.20, the specific duty ; 
15% of $604.80 = $90.72, the ad valorem duty ; 
$88.20 + $90.72 = $178.92, the whole duty. 

Page 401 

42. 5 Kg. butter costs 5 x 1} crowns, or 7J crowns = 7J x $.268, or $2.01. 
48. 14 M.T. hay costs 14x65 crowns, or 910 crowns = 910 x $.268, or 

$243.88. 

44. 4 M.T., or 40 Q., potatoes costs 40 x 4 J crowns, or 180 crowns = 180 x 
$.268, or $48.24. 

46. 20 Q. flour costs 20 x 19 crowns, or 380 crowns = 380 x $. 268, or $ 101.84. 

46. At the rate of 1 mm. per second, in 1 hr., or 3600 sec, a snail will pass 
over 3600 mm., or 3.6 m. = 3.6 x 39.37 in., or 141.732 in. = 11.811 ft. 

47. If the earth goes 30 Km. per second, in 1 min., or 60 sec, it goes 60 x 30 
Km., or 1800 Km. = 1800 x .62137 mi., or 1118.466 mi. 

48. 9 1. = 9 X 1.0567 qt., or 9.5103 qt. = 2.377575 gal.; 
100 Km. = 100 X .62137 mi., or 62.137 mi.; 

Since the car used 2.377675 gal. of gasoline in going 62.137 mi., it could 
go as many miles on 1 gal. of gasoline as 2.377675 is contained times in 62.137 
mi., or 26.13+ mi. 

49. 157° 51' 34" W., the longitude of Honolulu 

71° 3' 50^' W., the longitude of Boston 
15 ) 86° 47' 44^' , the difference in longitude 

5° 47' 11~"; .-. 5 hr. 47 min. 11 sec. is the difference in time. 
Since Honolulu is west of Boston, the time is earlier in Honolulu ; that 
is, when it is noon at Boston, it is 5 hr. 47 min. 11 sec. before noon at Honolulu, 
or 12 min. 49 sec. after 6 a.m. 
60. hr. min. sec. 

5 69 26, diff. in time 89° 51' 15" 

15 9° 58' 26" E. (Hamburg) 

89 51 15 79° 52' 50" W. (Charleston) 

89° 61' 15", diff. in longitude. 
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Since the time of Charleston is earlier than that of Hamburg, Charleston 
is west of Hamburg ; hence, Charleston is in longitude 79*^ 62' 60" W. 

61. 2 )$ 20, int. for 60 da. at 6% 

^ 10, int. for 30 da. at 6 % 
The interest at 7 % = $ 10 + J of $ 10 = $ 10 + $ 1.67", or 8 1 1.67. 
The interest at 3^% = ^^ of ^10 = .$6.83^, or $6.83. 
The interest at 6 % = $ 10 - J of $ 10 = $ 10 - $ 1.67-, or $8.33. 

52. . 20)$ 50.00, int. for 60 da. at 6% 

+ 2.60 , int. for 3 da. at 6% 

$62.60, int. for 63 da. at 6% 
The interest at 7 % = $62.60 + i of $62.60 = $62.60 + $8.76, or $61.26. 
The interest at 3^% = j\ of $52.50 = $30.62i. 
The interest at 6 % = $62.60 - Jof $62.50 = $52.50 - $8.76, or $43.75. 

68. 4 )$ 46.00 , int. for 60 da. at 6% 

$11.25, int. for 16 da. at 6% 
The interest at 7 % = $ 11.25 + J of $ 11.25 = $ 11.25 + $ 1.87i, or $ 13. 12 J. 
The interest at 3J% = ^^ of $ 11.25 = $6.56J, or $6.56. 
Theinterest at 5 % = $11.25 - J of $11.26 = $11.26 - $1.87^, or $9.37i. 

64. 2)$ 80, int. for 60 da. at 6 % 

+ 40, int. for 30 da", at 6% 
$120, int. for 90 da. at 6% 
The interest at 7 % = $ 120 + J of $ 120 = $ 120 + $ 20, or $ 140. 
The interest at 3J % = j^^ of $ 120 = $ 70. 
The interest at 5 % = $ 120 - i of $ 120 = $ 120 - $ 20, or $ 100. 

66. Int. on $1 for 2 mo. at 60/, =$.01 $ 5I? 20 at ''6T^647 20 

Int. on $1 for 5 da. at 60/, = _,000i llZT-^iU^^ o^ 

Int. on $ 1 for 2 mo. 5 da. at 6 0/, = $ .OlOi $ 5 93 * " ' 

The interest at 7 % = $5,928 + J of $5,928 = $5,928 + $ .988, or $6.92. 

The interest at 3J% = j^^ of $5,928 = $3,458, or $3.46. 

The interest at 5 % = $5,928 - J of $5,928 = $6,928 - $.988 = $4.94. 

66. Int. on $1 fori yr. at 6% =$.06 rru - , * n.«Qn 

T* oi r 'T 4. aZ f\oK Themtereston$4680 

Int. on $1 for 7 mo. at 6% = .035 6°/ - 4B80 y ft 097 

Int. on $1 for 12 da. at 60/, = _^002 !^* .JJ " ^^^^ "" ^'^^^ 

Int. on $1 fori yr. 7 mo. 12 da. at 6% =$.097 ^ ' * 

The interest at 7% = $453.96 + i of $453.96 = $463.96 + $75.66 = 

$629.62. 

The interest at 3i% = A of $463.96 = $264.81. 

The interest at 5% = $453.96- J of $453.96 = $463.96 -$76.66 = 

$378.30. 

PROG. AR. KEY — 19 
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67. Int. on $ 1 for 2 yr. at 6% = $ . 12 ^ . 

T* I-i * 1 4. an, /.nc The interest on $ 5860 

Int. on ai fori mo. at 6% = ,005 ^t 6o/ - 5860 y ^128i 

Int. on ^ 1 for 21 da. at 6 % = .003^ ^ ^Am 

Int. on ^ 1 for 2 yr. 1 mo. 21 da. at 6% = $ 1.28i ~ *^^-"l- 

The interest at 7% = $753.01 + J of $753.01 = $753.01 + $125.50+, or 

$878.51. 

The interest at 3J% = j^^ of $753.01 = $439,256", or $439.26. 

The interest at 5% = $753.01 - J of $753.01 = $753.01 - $125.50+, or 

$627.51. 

58. The tune from May 19 to June 8 is 20 da.; 
The interest on $1 for 20 da. at 6% = $.003 J; 

The interest on $30,000 for 20 da. at 6 % = 30,000 x $ .003 J = $100. 
The interest at 7 % = $ 100 + J of $ 100 = $ 100 + $ 16.67-, or $ 116.67. 
The interest at 3i % = ^^ of $ 100 = $ 58.33 J, or $58.33. 
The interest at 5 % = $ 100 - J of $ 100 = $ 100 - $ 16.67-, or $83.33. 

59. The exact interest of $21,900 for 45 da. = ■^\ of .05 x $21,900 = $ 135. 

60. Simple int. on $1 for 3 yr. at 6 7o =$.18 
Simple int. on $ 1 for 5 mo. at 6% = .025 
Simple int. on $1 for 24 da. at 6% = .004 
Simple int. on $ 1 for 3 yr. 5 mo. 24 da. at 6 % = $ .209 
The simple interest on $10,000 = 10,000 x $.209 = $2090 ; 
The amount at simple interest = $ 12,090. 

Principal 

Simple interest on $ 10,000 at 6 % for 3 yr. 5 mo. 24 da. 
The 1st annual int., $600, is unpaid for 2 yr. 5 mo. 24 da. 
The 2d annual int., $600, is unpaid for 1 yr. 5 mo. 24 da. 
The 3d annual int., $600, is unpaid for 5 mo. 24 da. 

Interest on $600 at 6 % for . 
Amount of $ 10,000 at annual interest 

The amount of $ 1 for 3 yr. at 6 % (table, p. 396) = $ 1.191016 

The interest on $ 1.191016 for 5 mo. 24 da. at 6 % = .034539+ 

The amount of $ 1 for 3 yr. 5 mo. 24 da. at 6 % = $ 1.225555 
The amount of $10,000 at compound interest = 10,000 x $1.225556, or 
$12,255.55. 



4 yr. 5 mo. 12 da. = 



$10000 




2090 




160 


20 


$12250 


20 



61. Since the interest he receives annually, 2 x $28.25, or $56.50, is 2J% of 
the principal, the amount of his deposit = $56.50 -t- .025, or $2260. 

The interest in 1 yr. is 2^ % of the principal ; hence it will amount to 100 % 
of the principal in as many years as 2J% is contained times in 100%, or 40 yr. 
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62. i of $600 = $200; since J of the principal plus the interest for a quarter 
= $205.26, the interest alone = $206.26 - $200, or $5.25; then the yearly in- 
terest on $600 = 4 X $5.25, or $21; $21 -5- $600 = .OSJ ; that is, the interest per 
year was 3J % of the principal. 

68. See Ex. 9, p. 209. 

1. 2a-36 = 60-6x 
Transposing, 2x + 6a = 60 + 36 
Uniting terms, 8 a; = 96 
Dividing by 8, x= 12. 

2. x-\-}x-ix = SS 
Multiplying by 35, 35 x + 5 x - 7 a; = 33 x 85 
Uniting terms, 33 x = 33 x 36 
Dividing by 33, x = 35. 

8. 7x-30 = 10-|-16-7x 

Transposing, 7 x + 7 x = 10 + 16 + 30 

Uniting terms, 14x = 56 

Dividing by 14, x = 4. 

4. Jx-ix+ Jx + T^jx = 8 
Multiplying by 60, 40 x - 12 x + 15 x + 5 x = 480 
Uniting terms, 48 x = 480 
Dividing by 48, x = 10. 

5. 9x + 13 - 6x - X = 6x 4- 12 - 4x -f 13 - 3x 
Transposing, 9x-6x-x-6x + 4x + 3x = 12 + 13— 13 
Uniting terms, 3 x = 12 

Dividing by 3, x = 4. 

6. jx-44-|a;-|-3-14x = 19 + Jx-6x-10-8x 
Transposing, Jx-|-Jx-14x-Jx+6x+8x = 19- 10 + 4-3 
Uniting terms, x = 10. 

7. x + 2y = 7 (1) 

2x- y = 4 (2) 

Multiplying (2) by 2, 4 x - 2 j/ = 8 (3) 

Adding (I) and (3), 5x =15;.-. x = 3 

Substituting 3 for x in (1), 3 + 2 y = 7; . •. y = 2. 

8. 7x-2y = 3 (1) 

5x + 3y = ll (2) 

Multiplying (1) by 3, 21 x - 6y = 9 (3) 

Multiplying (2) by 2, 10x + 6y = 22 (4) 

Adding (3) and (4), 31 x = 31; .-. x = 1 

Substituting 1 for x in (2), 5 + 3y = 11; .-.y = 2. 
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9. 




aj+ iy = 16 


(1) 






ixH- y = 20 


(2) 




Multiplying (1) by 2, 


2a: + 2/ = 32 


(3) 




Multiplying (2) by 4, 


2x+ 42/ = 80 


(4) 




Subtracting (8) from (4), 


3y = 48; /. 2/=16 






Substituting 16 for y in (3), 


2a: + 16 =32; .-. x = 8. 




10. 




Ix-- iy = S 


(1) 






ix+ iy = S 


(2) 




Multiplying (1) by 15, 


6a:- 3j/ = 45 


(3) 




Multiplying (2) by 10, 


2 a; + 6 y = 80 


(4) 




Multiplying (3) by 6, 


26a:-16y = 226 


(6) 




Multiplying (4) by 3, 


6a:-|-16y = 240 


(6) 




Adding (6) and (6), 


31a; = 466; /. a; = 16 






Substituting 16 for x in (4), 


30 + 6y=80; :.y=\0. 




11. 


Let X 


= the number of successful shots 






Then, x-12 


= the number of unsuccessful ones 





12. Let 
Then, 



Multiplying by 4, 



a: + X — 12 = 32 

2a; = 32 + 12 = 44 
X = 22, the number of shots that hit the target. 

X = the weight of the shell in pounds 
Ja: + 15 = the weight of the powder in pounds 
a:+ Ja:+15 = 1265 

} a; = 1266 -15, or 1250 
5a; = 5000 
X = 1000, the weight of the shell in pounds 
J a: H- 16 = 265, the weight of the powder in pounds. 



13. Let 
Then, 
Multiplying by 5, 



X = the number of minutes the trip took 
fa; = 233 -2, or 231 
3 a; = 1155 

X = 385, the number of minutes, or 6 hr. 25 min. 



14. Let X = the number of dollars the reporter earned 

Then, x+ 5 = the number of dollars the artist earned 

Ja;- l = ^of(a: + 6) 
ix- l = j«4-? 
Multiplying by 35, 7 a; — 35 = 5x + 25 
7a-5a; = 26 + 35 
2a; = 60 
X = 30, the reporter's salary in dollars. 
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16. Let X = the length of each lower mast in feet 

Then, ja; + 4 = 58 

?a: = 54 
Multiplying by 6, 2x = 270 

X = 186, the length in feet. 

16. Let X = the number of pounds of zinc 
Then, 2x= the number of pounds of tin 

and 8J X 2 ac, or 17 X = the number of pounds of copper 

a;H-2xH-17aj = 6000 
20 a; = 6000 

X = 260, the number of pounds of zinc 
2 X = 500, the number of pounds of tin 
17 X = 4260, the number of pounds of copper. 

17. Let X = the number of dollars, National City Bank 
Then, x — 2,778,500 = the number of dollars, all others 

x + x- 2,778,500 = 15,278,500 

2 X = 16,278,500 + 2,778,500, or 18,057,000 
X = 9,028,600, number of dollars. National City Bank. 

X = the number of cents duty per M on shingles 
y = the number of cents duty per M on laths 

40x + 160^ = 6200 (1) 

80 x+ 70 2/ = 4150 (2) 

80 XH- 820 2/ = 10,400 (3) 

2602/ =6260; /. 2/ = 26 

40X + 4000 =6200; .•.x = 30 

Therefore the rate per M on shingles was 30 ^ ; on laths, 26 ^. 

Let X = the cost per foot of tubing in dollars 

Then, o x = the total cost of the tubing in dollars 

12 X = the cost of the pump in dollars 
6x + 12x = 8.50 

17x = 8.60; .-. x = .60 
5x = 2.60, the cost of the tubing in dollars 
12 X = 6.00, the cost of the pump in dollars. 
90. Let X = the capacity of each barge in tons 

Then, 3} X = the capacity of each schooner in tons 

8x + 2(3Jx) = 12,000 
10 x = 12,000 

X = 1200, the capacity of a barge in tons 
3} X = 4200, the capacity of a schooner in tons. 



18. Let 

and 

Then, 

and 

Multiplying (1) by 2, 
Subtracting (2) from (3), 
Substituting 25 for 2/ in (1), 

19. 

and 
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21. Let X = the cost per basket in cents 
and y = the cost per box in cents 

Then, 100a; + 48y = 2168 (1) 

and 100x + 48x = 2168-96 (2) 

Solving (2), X = 14, the price per basket in cents 

Substituting in (1), 1400+48 y = 2168 

y = 16, the price per box in cents. 

22. Let x= the number of ** clear'* days 
Then, x + 6 = the number of " cloudy " days 

and X — 4 = the number of '* partly cloudy " days 

x + xH-6 + iC — 4 = 866 

3a: = 365 -6 + 4 = 363 
« = 121, the number of ** clear " days 
X + 6 = 127, the number of *' cloudy " days 
X — 4 = 117, the number of ** partly cloudy '' days. 

23. Let X = the true population 

Then, 33.08 x = the number of dollars in circulation 

33.08 X = 36 (x - 6,896,680) 
33.08 X = 36 X - 248,240,880 
248,240.880 = 36 x - 33.08 x, or 2.92 x 
Dividing by 2.92, x = 86,014,000, the true population. 

Page 410 
2-7. See Ex. 2-7, pp. 212-214. 

Page 411 
1-6. See Ex. 1-6, pp. 214-216. 

Pages 414-415 
1-6. See Ex. 1-6, p. 216. 

Pages 417-419 
2-20. See Ex. 2-20, pp. 217-211). 

Page 421 
1-8. See Ex. 1-8, pp. 220-223. 

Pages 427-428 
1-18. See Ex. 1-13, pp. 223-226. 
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Pages 431-432 
1-24. See Ex. 1-24, pp. 225-227. 

Pages 437-440 
2-86. See Ex. 2-36, pp. 227-230. 

Pages 442-443 
1-14. See Ex. 1-14, pp. 230-231. 

Page 444 
8-19. See Ex. 3-19, pp. 231-233. 

Pages 445-447 
2-22. See Ex. 2-22, pp. 233-237. 

Page 448 
2-8. See Ex. 2-8, pp. 237-238. 

Pages 449-450 
2-11. See Ex. 2-11, pp. 238-240. 

Page 452 
82. See Ex. 32, p. 240. 

Page 455 
2-19. See Ex. 2-19, pp. 240-241. 

Page 457 
8-84. See Ex. 3-34, pp. 242-243. 

Pages 459-460 
2-48. See Ex. 2-43, pp. 244-248. 2 (§ 649). See Ex. 2, p. 248. 

Page 461 
8-6. See Ex. 3-6, p. 248. 9-11. See Ex. 9-11, p. 249. 
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1-7. See Ex. 1-7, p. 249. 

8. See Ex. 1, p. 250. 10. See Ex. 3, p. 250. 12. See Ex. 6, p. 250. 

9. See Ex. 2, p. 250. 11. See Ex. 4, p. 250. 18. See Ex. 6, p. 250. 

Page 464 

1-18. See Ex. 1-13, pp. 250-251. 

Page 466 
1-9. See Ex. 1-9, pp. 251-252. 

Page 468 

1-4. See Ex. 1-4, p. 252. 

Page 469 
1-80. See Ex. 1-30, pp. 253-254. 

Page 470 
1-18. See Ex. 1-13, p. 254. 

Page 473 
1-4. See Ex. 1-4, pp. 254-255. 

Page 474 
1-7. See Ex. 1-7, p. 255. 

Page 475 
1-4. See Ex. 1-4, p. 255. 

Page 476 

1-6. See Ex. 1-5, pp. 255-256. 

Page 477 
1-4. See Ex. 1-4, p. 266. 

Page 478 
6-6. See Ex. 5-6, p. 260. 1-6 (§ 728). See Ex. 1^, pp. 256, 257. 
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Pages 480-481 
1-12. See Ex. 1-12, pp. 257-258. 

Page 482 
1-9. See Ex. 1-9, pp. 269-200. 

Pages 483-494 
1-110. See Ex. 1-110, pp. 260-270. 

Page 495 

Since the g.c.d. of 108, 132, and 156 is 12, the 
boards can be no longer than 12 ft. to be exactly 
contained in each of the sides. The length of fence 
= 108 ft. + 132 ft. + 156 ft. = 396 ft. Since 4 boards 
are needed for every 12 ft. of fence, as many times 

4 boards must be used for 396 ft. of fence as 12 is contained times in 396, 

that is, 83 X 4 boards, or 132 boards. 

Page 498 

Since the l.c.m. of 3, 4, 5, and 6 is 60, the least 
quantity that can contain each of these measures 
exactly is 60 qt. 



Since the l.c.m. of 10, 16, 27, and 30 is 270, the 
shortest length that can be measured by each of 
these sticks is 270 in. 



17. 3 108 132 


166 


4 36 44 


52 


9 11 
• g.c.d, = 3x4 


13 
= 12 



12. 3 3 4 5 6 
2 14 5 2 


3 X 2 X 
13. 6 


12 5 1 
2 X 5 = 60 
10 15 27 30 


3 


2 8 27 6 


2 


2 19 2 


5x 
14. 


119 1 
3 X 2 X 9 = 270 
3|12 15 



Since the l.c.m. of 12 and 15 is 60, the distance 
that had been traveled when the rivets were up to- 
gether for the first time after starting was 60 ft. 



4 5 
3 X 4 X 5 = 60 

When the rivets were up together for the 640th time, the carriage had traveled 
640 X 60 ft., or 38,400 ft. = 7-,;\ mi. 



Page 504 



54'872[38 

27 



175^616 |j56 
125 



2700 

720 

64 

3484 



27872 



27872 



7500 50616 

900 

36 

8436 50616 
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405'224[74 
343 



11. 



14700 

840 

16 



16666 



02224 



62224 



867'376[95 
729 



24300 

1350 

25 



26676 



128375 



128376 



300 
120 

436 



3'048'625[146 

1 

2048 



1744 



68800 
2100 

25 

60925 



304625 



304626 



10. 



43'614'208|362 
27 



2700 


16614 


450 




25 




3175 


15875 


3675( 


K) 


739208 


2100 




4 




3696( 


)4 


739208 



130^323^8431507 
125 . 



7500 



750000 

10500 

49 



760549 



6323 
0000 



5323843 



5323843 



12. 1^865^409^391 11231 
1 



300 


865 


60 




4 
364 


728 




137409 


43200 




1080 




9 
44289 


132867 



4538700 

3690 

1 



4542391 



4542391 



4542391 



18. 4^065^356736 11696 
1 



300 


3066 


150 




25 
475 


2375 




690356 


67500 




4050 




81 




71631 


644679 



7584.300 

28620 

36 



76129p6 



45677736 



45677736 
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95^^66^62^263 14667 
64 



16. 



18'312.068|23.7 



4800 

600 

26 

6426 



31266 



27125 



607500 
8100 



616636 



4131162 



3693816 



1200 




8 
6312 


180 




^1 
1389 




4167 


189 J 


1146063 


168700 




4830 




49 




163679 


1146053 



62380800 

95760 

49 



62476609 



437336263 



437336263 



17. 



28.094^464 13.04 

27 



15. 491^916^472^984 17894 
343 



14700 

1680 

64 



16444 



148916 



1.31552 



1825200 

21060 

81 



1846341 



17364472 



2700 




1094 


000 




^1 
2700 




0000 


oooJ 


1094464 


270000 




3600 




16 




27361 


6 


1094464 



16617069 



186756300 

94680 

16 



186860996 



747403984 



747403984 



19. .000^001^953^25 1.0125 
1 



18. 



.000a66'376[ 

125 

7600141375 

760 1 
25 1 
8275 41375 



056 



300 


953 


60 




4] 
364 i 


728 


64 


225125 


43200 




1800 




26 




45026 


225126 



300 
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20. 

300 

60 

4 

364 
64 



2.000'000'000, etc. 1 1.2599 + 

1 



1000 



728 



43200 
1800 

25] 

45025 
1825 



272000 



225125 



4687500 
83750 

81 

4721331 



46875000 



42491979 



43830210 
42491979 



22. i = .44444, etc. 

.444/444/444^ etc. 1.7631+ 
343 



14700 
1260 

86] 




101444 


15996 


05976 


1296 




5468444 


173280 
684 

173964 




9 
9 




5218947 



2494974 
1739649 



21. 6.000'000'000, etc. |1.81712+ 

1 




9866359 



11944870 
9866359 
20785110 
19732718 

^6869 = 19; 



V19683 = 27 ; 



^TWA = if 



V166375 = 65; 



>/i^965783 = 327 ; 



V,iffl?h=^T. 



Page 505 

1. \/54,872 = 38 ; therefore 38 in. is the depth. 

2. \/2744 = 14 ; hence, the depth of the cistern is 14 ft. 

8. \/ 186, 193 = 57 ; hence, the edge of the cubical block is 57 in.; 
Then the area of one face = (57 x 57) sq. in. = 3249 sq. in. 
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4. The box contains (^ x 4J x 2}) cu. ft., or 64 cu. ft. ; 

\/64= 4, the number of feet in the length of one side. 
6. 1200 bu. = 1200 X 2150.42 cu. in., or 2,580,504 cu. in. = 1493.347+ cu. ft. ; 

^1493.347+ = 11.4+ ; therefore, 11.4+ ft. is the depth of the bin. 

6. 400 bbl. = 400 X SIJ gal., or 12,600 gal. = 12,600 x 231 cu. m., or 
2,910,600 cu. in. = (2,910,600 -f- 1728) cu. ft., or 1684.376 cu. ft. 

v^l684.376 = 11.9- ; hence, the cistern is 11.9- ft. deep. 

7. Since the bin is twice as long as it is wide or high, it is equal to two 
cubical bins each containing 100 bu. of grain. 

100 bu. = 100 X IJ cu. ft., or 125 cu. ft. ; 
v^l25 = 5, the side of each cubical bin in feet ; 
2 X 5 ft. = 10 ft., the length of the bin. 

8. 4:a=v^:V^125 
4:x = 2:5 

2x = 20 
X = 10, the diameter of the 2d globe in inches. 

9. 18:a; = v^:v^ 
18 : a; = 3 : 4 

3a; =72 
X = 24, the diameter of the 2d stack in feet. 

10. Since 1 pk. = J bu., v^ : v^J = 18i : x 
1:. 63- =18.5: a; 

X = .63- X 18.5, or 11.65+, the diameter in inches. 
Vi:</i = S:x 
1 : .63- = 8 : a 

x = .03- X 8, or 5.04 , the depth in inches. 
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the book. The treatment is full, rigorous, and scientific. 

AMERICAN BOOK COMPANY 

C6a) 



WEBSTER'S DICTIONARIES 

School Editions Revised to Date 



PRIMARY SCHOOL DICTIONARY . . . $0.48 

Cloth, i2mo, 336 pages. Containing over 20,000 words 
and meanings, with over 400 illustrations. 

COMMON SCHOOL DICTIONARY . . . I0.72 

Cloth, i2mo, 432 pages. Containing over 25,000 words 
and meanings, with over 500 illustrations. 

HIGH SCHOOL DICTIONARY $0.98 

Cloth, i2mo, 560 pages. Containing about 37,000 words 
and definitions, with over 800 illustrations. 

ACADEMIC DICTIONARY 1 1.50 

Cloth, 8vo, 739 pages. Containing about 60,000 words 
and definitions, with over 800 illustrations. 
Indexed, $1.80. 

The same. . . Half calf, $2.75; Indexed, I3.00 



WEBSTER'S DICTIONARIES are the acknowledged 
autVority throughout the English-speaking world. They 
are n)ore widely used in the home, the office, and the 
schoolroom than all others combined. They constitute a com- 
plete and progressive series, carefully graded, and adapted for 
all classes. The spelling and punctuation in all leading school- 
books are based on these dictionaries, which are, therefore, a 
necessity to every teacher. 

5[ There have been issued cheap photographic reprints of the 
old editions of Webster's Dictionaries, and other cheaply made 
up books fraudulently using the Webster name. These reprints 
are of editions over fifty years old, and not only are badly 
printed, but do not contain the words in common use to-day. 
5[ The genuine revised Webster's School Dictionaries are dis- 
tinguished by the circular trade mark which appears on the 
cover of each, and by the name of the American Book 
Company on the title page. 
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